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APPENDIX  D 

EVALUATION  OF  SELECTED  ALTERNATIVES 


D-l.  INTRODUCTION 


* 


a«  Impact  Evaluation.  The  Impact  evaluation  is  the  second  of  a 
two  atep  process  in  this  study  necessary  to  gain  an  understanding  of  the 
accomplishments,  shortcomings,  and  consequences  of  the  wastewater  manage- 
ment alternatives  selected  in  Appendix  B.  It  attempts  to  measure  or 
place  a value  on  the  changes  in  the  characteristics  of  the  study  area. 
Identified  in  Appendix  C,  which  could  reasonably  be  expected  to  result 
from  each  wastewater  management  alternative.  Evaluation  procedures  are 
oriented  toward  four  broad  objectives  of  water  resources  management. 


b.  Objectives  of  Water  Resources  Management.-  The  four  broad 
objectives  of  water  resources  management  used  in  this  evaluation  process 

•ree**'  - - ..y 

^ ENVIRONMENTAL  QUALITY 

...  — 

C SOCIAL  WELL-BEING  . "\ 

/ 

NATIONAL  ECONOMIC  DEVELOPMENT^ 

REGIONAL  DEVELOPMENT  , , 


c 


It  should  be  noted  that  these  objectives  are  structured  differently 
than  the  impact  characteristics  used  in  Appendix  Q,  and  an  Impact 
can  be  pertinent  to  one  or  more  of  the  above  water  resources  objec- 
tives . i 


i*ae  objectives  form  the  basis  of  the  impact  evaluation  and 
for  this  purpose  are  defined  as  follows: 

jl)  Environmental  Quality.  Although  social,  aesthetic,  and 
public  health  values  are  generally  considered  to  be  part  of  environmental 
quality,  they  will  be  discussed  under  the  social  well-being  objective. 
Environmental  quality  is  then  reduced  to  its  ecological  context.  As 
such  it  la  the  improvement  of  the  quality  in  existing  ecosystems,  in 
terns  of  health,  diversity,  productivity,  and  stability. 


(2)  Social  Well-Being.  Social  well-being  is  concerned  with 
improving  the  physical  quality  of  life  and  mental  contentment  of  those 
influenced  by  the  development  of  a wastewater  management  alternative, 
reinforcing  the  efforts  snd  programs  of  various  government  agencies  and 
groups  in  alleviating  deprivation,  and  enhancing  the  opportunity  for 
group  sad  Individual  fulfillment. 
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(3)  national  Economic  Develo 
development  objective  is  met  by  increa 
watpnt  of  goods  and  services  and  lapro 
National  economic  development  Includes 

(•)  The  value  to  users  i 
and  services  resulting  from  a vastevat. 

(b)  Value  of  output  resi 
or  the  reduction  of  costs  of  adverse  si 
of  pollution  of  rivers,  bays  and  estusi 


Broad  Objectives  for 
evaluation  process  1 
objectives  to  which  , 

The  changes  expected  

on  the  basis  of  each  alternative 
the  change  Is  considered 
has  a beneficial  effect. 

°Per*tes  in  opposition  to  the 
effect.  The  specific 
objectives  follow: 


rf8001*0*8  Management,  fhe  f)r.>  t-.*v 
> to  define  specific  components  of  each  of  the  broad 
.wastewater  management  program  could  contribute, 
to  result  from  each  alternative  are  then  evaluated 

1 • contribution  to  the  components.  If 

to  be  dealrabie,  or  operates  to  meet  a need,  it 
If  the  change  Is  generally  undesirable  or 
t-.o  attainment  of  needs.  It  has  an  adverse 
components  selected  from  each  of  the  four  broad 


foal*1?.  In  formulating  specific  envlron- 
,Mtwo  echools  of  thought  becoare  evident;  one 
, the  other  advocates  "environmental  pro- 
Lon  of  these  two  philosophies  reveal  that  they 

^ 11  • ■**i«*.  This  point 
lined  yield.  For  example,  if  one  maintains 
an  Indicator  of  environmental  protection  then 

i uses  would  be  maintained  lnadver- 

requlre  high  quality  environmental  conditions 
— — the  other  end  of  the  spectrum, 

use.  Beneficial 
ital  protection. 


more  or  less  converge  1 
is  known  as  "maximum  si 

e Striped  Bass  fishery _ 

all  other  water  dependent  beneficial 
tently  since  Striped  Base 

to  survive.  The  opposite  is 'true  < 

maintenance  of  a Carp  fishery  would  llmltbeneficial 
“*•  th««»  i*  • function  ef  how  one  defines  'rminn 


The  following  component*  of  the  environmental  quality  objective  were  used 
to  evaluate  the  alternatives,  and  were  baaed  on  environmental  protection. 

(a)  Hydrosphere. 

!•  Protect  and  enhance  the  fishery  resources 
.2.  Minimise  eutrophication 

3.  Maintain  the  integrity  of  the  salt  marsh 

4.  Rehabilitate  the  shellfish  fishery 

3..  Preserve  marine  communities 

(b)  Land. 

1.  Create  dlveralty  In  land  use 

2..  Preeerve  or  create  land  resources 

1*  Preserve  and  enhance  quality  of  ground  and 

surface  waters 

4.  Prevent  adverse  climatic  and  atmospheric  effects 

5..  Minimise  disease  vectors 

§.•  Minimise  space  requirements 
Cc)  Components  Common  to  Both  Hydrosphere  and  Land. 

1.  Reduce  projected  waste  loads  discharged  to 

the  environment 

2..  Utilise  wastewater  as  a resource 

3.  Minimise  adverse  effects  of  bloaccumulatlve 

toxicants 

4_.  Protect  rare  and  endangered  species  and 

biotic  communities 

(2)  Social  Msll-Relna. 

. , <•>  Ounnral  Cn— into  on  Rvaluatioo.  There  are  severel 

basic  conditions  requiring  consideration  concerning  the  evaluation 
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procedures  for  the  social  well-being  impacts  of  the  various  wastewater 
management  alternatives. 

_1.  Evaluation  within  a pervasive  and  often  con- 
troversial concept  such  as  social  well-being  Involves  value  judgments; 
therefore,  the  more  representative  the  working  group  is  in  terms  of  in- 
corporating a variety  of  Interests  such  as  varied  professionals,  in- 
dustries, public  agencies,  and  minority  groups,  the  more  meaningful  the 
evaluation  in  relation  to  expressing  the  desires  or  objective  of  those 
most  influenced  by  a proposed  alternative.  The  mechanisms  for  developing 
such  public  participation  are  inherent  in  the  social  well-being  objectives 
incorporated  within  the  feasibility  study. 

2.  The  lack  of  existing  general  and  definitive 
social  objectives  and  operational  programs  and  mechanisms  for  accom- 
plishing such  objectives  within  the  Bay  and  Delta  study  area  prohibit 
the  opportunity  for  utilizing  a social  well-being  document  upon  which 
to  evaluate  many  of  primary  social  well-being  considerations.  There- 
^orei  general  social  goals  presented  in  existing  governmental 
agency  and  planning  group  programs  were  used  where  possible  to  develop 
general  goals  and  establish  objectives  for  evaluating  the  wastewater 
management  alternatives  within  the  feasibility  study.  These  social 
well-being  objectives  have  several  components. 

0>)  Components  of  Social  Well-Being  Objectives. 

i*  Area  Viability  - Identify  the  factors  and 
conditions  possibly  influenced  by. the  development  of  wastewater 
management  alternatives  on  the  following  social  parameters: 

®.  Employment  (levels,  stability,  diversity, 

categories  influenced) 


bu  Income  (individual,  groups,  levels,  distri- 
butive equity,  income  areas) 

£..  Growth  and  development  (spatial  distribution 
of  industrial,  residential,  open  space  and  recreation,  commercial,  agri- 
cultural, institutional  and  community  service  activities) . 

Public  Health  - Identify  public  health  and 
safety  factors  such  as  hygienic  conditions  and  human  values,  attitudes 
or  prejudices. 

_3.  Amenity  - Identify  amenity  factors  such  as  visual 
and  odorous  perception,  aesthetics,  convenience  of  and  access  to  public 
facilities  end  compatibility  of  activities  or  uses. 
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* ....  . -\  -^tributlve  Equity  - Help  establish  mechanisms 

which  relate  the  development  of  wastewater  management  alternatives  to 
the  social  and  economic  betterment  of  the  local  area  and  region  in  terms 

. £•  increased  personal  and  group  opportunity 

for  economic  sufficiency,  H H y 


and  services. 


b.*  An  equitable  distribution  of  income,  goods 


£•  A just  opportunity  for  all  the  area's 
population,  especially  the  poor  and  disadvantaged,  to  equitably  share 
the  benefits  from  environmental  enhancement  and  Increases  in  the 
national  wealth  and  abundance. 

5_.  Procedural . 

£•  Develop  concepts  and  plans  within  established 
regional  and  local  growth  objectives,  where  those  objectives  exist  or 
can  be  established. 

b*  Identify  those  groups  affected  by  the 
development  of  regional  wastewater  management  alternatives  to  determine: 

those  served 

those  benefited 

those  physically  displaced  and  those 
Indirectly  physically  influenced  by 
the  system  development. 

£.  Reinforce  existing  Federal,  State  and  local 
f ST C a,\,^°C ** 1 Pro8r*®8  by  close  cooperation  with  agencies  such  as 
abac,  0E0,  HUD,  county  government,  in  their  planning  and  work  programs. 

d.  Help  establish  the  proper  public  participatory 
necnanlsms  where  necessary  to  establish  social  and  physical  development 
objectives  that  will  respond  to  local,  as  well  as  regional.  State  and 
Federal  needs  and  desires.  This  participation  could  be  accomplished  by 
including  in  advisory  positions  persons  and  groups  not  normally  included 
rr«  the  localized  areas  influenced  by  the  wastewater  management  alter- 
natives . 
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e.  In  order  to  recognize  the  value  systems 
of  the  various  groups  possibly  affected  by  the  development  of 
wastewater  management  systems,  public  participation  program  should 
be  initiated.  In  seriously  addressing  the  social  well-being  impact 
of  alternative  wastewater  management  systems,  the  Corps  can  work 
with  other  Federal,  State,  and  local  agencies  as  well  as  with  local 
citizens  groups  concerned  with  social  planning  and  development. 

Corps  planning  efforts,  therefore,  can  reinforce  the  social  planning 
and  developments  of  agencies  such  as  HUD,  0E0,  and  HEW  by  providing 
definitive  avenues  to  coordinate  these  social  planning  efforts  with 
the  physical  planning  programs  of  the  Corps.  The  Corns  efforts 
therefore  would  be  to  reinforce  Federal  and  Federally  assisted 
regional  and  local  social  planning  programs  - not  to  assume  the 
social  planning  role.  For  example,  proposals  requiring  land  acqui- 
sitions for  conveyance  system  developments,  present  opportunities 
for  greater  control  over  the  apatial  distribution  and  linkages  of 
open  space  for  children's  parks,  walking  trails,  or  picnicking 
areas.  The  site  planning  and  design  of  treatment  plants  or  other 
related  structures  in  a community  could  also  include  within  the 
same  development- site,  plans  and  programs  for  needed  community 
service  facilities  such  as  child  day-care  centers,  meeting  rooms, 
or  small  outdoor  game  areas.  Within  such  an  Integrated  program, 
large  scale  Federal  planning  and  construction  efforts  could  provide, 
an  operational  vehicle  to  help  reinforce  the  Federal  and  local  social 
planning  and  development  programs.  Such  programs  would  greatly  help 
toward  honestly  distributing  benefits,  not  only  to  large  populations 
as  a whole,  but  to  those  areas  or  groups  most  in  need  of  it.  In  such 
a process,  the  equitable  distribution  to  all  of  the  opportunity  to 
benefit  from  projects  could  truly  be  realized. 

(3)  National  Economic  Development. 

(a)  Direct  output  increases. 

(b)  Utilize  unemployed  and  underemployed  resources. 

(4)  Regional  Development. 

(a)  Increase  regional  Income. 

(b)  Increase  regional  employment. 

(c)  Diversify  regional  economic  base. 

(d)  Enhance  environmental  and  social  well-being  conditions. 
D-2.  IMPACT  EVALUATION  OF  ALTERNATIVES  FOR  MANAGING  WASTEWATER 

a.  Ocean  Disposal  Alternative  - Advanced  Treatment.  In  Appendix 
C,  the  impacts  of  two  ocean  disposal  alternatives,  advanced  treatment 
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and  secondary  treatment , were  assessed  to  determine  which  alternative  best 
represents  the  ocean  disposal  concept.  Although  average  annual  costs  of 
ocean  disposal  with  secondary  treatment  would  be  lower  by  approximately 
$55  million,  the  conclusion  of  the  impact  assessment  was  that  advanced 
treatment  best  represents  the  ocean  disposal  concept.  The  reasons  are 
that  secondary  treatment  relative  to  the  base  condition: 


- Would  not  reduce  the  buildup  of  persistent  toxicants  in  the 
marine  environment. 


Could  Increase  the  potential  for  eutrophication  in  the  coastal 


Would  not  reduce  the  projected  waste  loads  discharged  to  the 


hydrosphere  and 


Would  not  provide  a significant  potential  for  reuse  of  treated 


Consequently,  only  the  impacts  of  ocean  disposal  with  advanced  treatment 
will  be  evaluated  In  this  appendix. 


(a)  Protect  and  Enhance  the  Fishery  Resources  - A 
limited  amount  of  toxic  wastes  would  still  be  discharged  into  the  ocean 
environment . The  discharge  of  toxic  wastes  into  the  Gulf  of  the  Farallons 
would  be  reduced,  which  would  be  expected  to  improve  the  fishery  in  that 
area.  The  low  salinity  discharge  in  nearshore  waters  could  interfere 
with  the  migratory  patterns  of  anadromous  fish  in  the  ocean.  The  removal 
of  wastes  from  the  estuary  would  improve  the  status  of  estuarine  and 
anadromous  fisheries  in  the  estuary.  However,  the  absence  of  wastewater 
flushing  flows  could  increase  existing  and  projected  problems  of  low 
flows  in  the  Delta. 


(b)  Minimize  Eutrophication  - A small  amount  of  nutrients 
would  still  be  discharged  into  the  ocean,  which  could  increase  the 
potential  eutrophlc  rate  of  the  ocean.  The  removal  of  nutrients  from 
the  estuary  would  reduce  the  potential  for  algal  blooms  and  low  dissolved 
oxygen  levels.  In  contrast  to  that  reduction,  the  absence  of  wastewater 
flushing  flows  could  Increase  eutrophlc  rates  in  low  flow  areas  of  the 
estuary. 


(c)  Maintain  the  Integrity  of  the  Salt  Marsh  - Other 
water  sources  would  be  needed  to  provide  freshwater  flooding  for  Suisun 
Marsh. 


(d)  Rehabilitate  the  Shellfish  Fishery  - Crabbing  areas 
near  the  proposed  discharge  sites  would  be  impaired  by  the  fresh -water 


effluent,  as  could  planktonic  forms  passing  through  those  sites.  Crabbing 
In  the  Gulf  of  the  Farallons  would  be  Improved  by  reduced  discharges  of 
toxic  wastes.  The  reduction  In  the  conform  level  In  the  estuary  would 
render  existing  shellfish  suitable  for  hueian  consumption. 

(e)  Preserve  Marine  Communities  - The  northern  discharge 
could  alter  the  salinity  levels  of  the  nearshore  area  and  select  for 
species  resistant  to  lower  salinities.  The  adjacent  Bodega  Bay  and  Tomales 
Bay  aquatic  communities  could  suffer  from  disturbed  salinity  gradients. 
Changes  at  the  southern  discharge  site  would  be  less  severe  due  to  the 
greater  dispersion  potential  of  that  area.  The  biotic  communities  in 

the  Gulf  would  be  expected  to  improve  in  quality,  If  their  planktonic  forms 
were  not  damsged  while  passing  through  the  discharge  sites. 

(f)  Create  Diversity  In  Land  Use  - Sludge  disposal  sites, 
conveyance  and  treatment  facilities  would  limit  diversity  of  land  use. 
Reclaimed  wastewater  would  provide  for  a diversity  in  land  use. 

(g)  Preserve  or  Create  Land  Resources  - Sludge  disposal 
and  treatment  facilities  would  modify  land  resources.  Reclaimed  waste- 
water  would  be  utilized  to  preserve  or  create  land  resources. 

(h)  Preserve  and  Enhance  Quality  of  Ground  and  Surface 
Waters  - Leached  pollutants  from  sludge  deposits  could  threaten  ground 
and  surface  waters  In  the  vicinity  of  the  disposal  areas. 

(I)  Prevent  Adverse  Climatic  and  Atmospheric  Effects  - 
Climatic  and  atmospheric  conditions  would  remain  unchanged  from  the 
base  condition. 

(J)  Minimize  Disease  Vectors  - The  potential  for  con- 
tamination of  marine  species  and  coastal  zones  would  be  reduced. 

(k)  Minimize  Space  Requirements  - Space  requirements 
for  treatment,  disposal,  and  conveyance  facilities  would  be  higher  than 
the  base  condition. 

(l)  Reduce  Projected  Waste  Loads  Discharged  to  the 
Environment  - The  amount  of  toxicants,  nutrients,  degradable  organics , 
and  suspended  solids  discharged  to  the  hydrosphere  would  be  significantly 
reduced  over  the  base  condition. 

(■)  Utilise  Wastewater  as  a Resource  - This  alternative 
provides  a higher  potential  for  reuse  of  wastewater than  the  base 
condition. 

(n)  Minimise  Adverse  Effects  of  Bloaccumulatlve  Toxicants  - 
The  amount  of  persistent  pesticides  and  heavy  metals  Introduced  to  the 
ocean  environment  would  be  reduced.  Other  pollutant  sources  from  outside 
of  the  study  area  would  still  contribute  to  this  problem. 
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(°)  Protect  Rare  and  Endangered  Speciea  - The  absence  of 
fresh-water  flooding  could  -further  endanger' the  Sulsun  marshland  comnunlt) 
Fresh-water  plumes  in  the  ocean  could. locally  endanger  marine  speciea. 

(2)  Social  Well-Being  Objective. 

. Area  Viability.  With  respect  to  the  base  condition, 

long-term  enhancement  to  employment  and  income  related  to  water-oriented 
activities,  especially  ocean  fishing,  should  occur  for  the  coastal 
localities  as  well  as  the  region  as  a whole  by  advanced  treatment. 

The  opportunities  for  varied  spatial  distribution  development  choices 
would  be  greatly  enhanced  for  conmercial  water-related  activities  and 
recreation.  Also,  as  a result  of  reduced  pollutant  loads  entering  the 
hydrosphere,  the  traditional  water-related  character  of  the  region  should 
be  greatly  benefited  over  time  and  result  in  less  restrictions  for  overall 
regional  and  sub-area  development. 

Due  to  the  reuse  potential  of  reclaimed  wastewater,  the  potential  suburban 
and  rural  development  opportunities  could  produce  long-term  benefits  to 
employment  diversity  and  income  levels.  Also,  the  benefits  of 
additional  sources  of  water  supply  for  all  areas  would  offer  many  choices 
for  optimum  regional  growth  dispersion. 

(k)  Public  Health.  This  alternative  contributes  to  the 
achievement  of  public  health  objectives  by  significantly  lowering  the 
mass-emission  of  toxic  agents  and  by  using  the  assimilative  capacity  of 
the  hydrosphere.  However,  this  plan  does  Introduce  some  increased 
hygienic  risk  because  larger  amounts  of  more  concentrated  pollutants  in 
the  form  of  a sludge  slurry  would  be  transported  to,  and  disposed  on 
two  large  land  areas. 

_ . Amenity.  The  sludge  disposal  sites  selected  in  Marin/ 

Sonoma  and  Santa  Clara/San  Benito  Counties  have  very  high  cumulative 
aesthetic  characteristics.  Use  of  such  areas  for  sludge  disposal  sites 
could  have  long-term  detrimental  effects  on  larger  areas,  not  only 
visibly,  but  for  future  development  potential  and  overall  environmental 
amenity  due  to  the  existing  vegetation  and  undulating  land  form  pattens 
with  their  strongly  defined  sense  of  place.  Ocean  disposal  places  greater 
requirements  for  sludge  application  in  these  critical  locations.  The 
mental  prejudices,  customs,  and  phobias  associated  with  treated  waste- 
water  for  agricultural  use  and  human  consumption  could  still  be  a detri- 
ment to  existing  value  systems  of  Individuals. 

(d>  Distributive  Equity.  The  matters  discussed  herein 
are  common  to  all  wastewater  management  alternatives  and  are  of  major, 
concern.  Many  social  concerns  regarding  the  distributive  equity  of 
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income,  employment , recreation,  or  dlapUeeaint,  and  queetlone  of 
opportunities  end  benefits  from  the  development  of  the  systea  ere 
vital  to  the  social  well-being  evaluation  of  the  alternatives. 

Therefore,  for  any  alternative  to  effectively  benefit  all  segments 
of  society,  efforts  oust  be  made  to  reinforce  the  social  planning 
and  development  programs  of  agencies  such  as  HUD,  0E0,  and  HEW  by 
providing  definitive  avenues  to  coordinate  and  aaalat  these  social 
planning  efforts  with  the  physical  planning  programs.  As  a result, 
groups  in  greater  need  would  share  in  the  opportunity  for  human 
bettarnent.  The  role  of  those  agencies  responsible  for  planning 
physical  systems  must  be  to  assist  agencies  responsible  for  social 
planning  and  betterment,  not  to  assume  the  social  planning  role 
themselves.  At  the  very  least,  the  development  of  any  of  the  al- 
ternative wastewater  management  plana  should  not  make  the  condition 
of  the  poor  any  worse. 

(3)  National  Economic  Development  Objective. 

(a)  Direct  Output  Increases.  Quantified  net  Income 
factors  addressed  in  this  appendix  are  related  to  some  of  the  eval- 
uation findings  under  the  Environmental  Quality  Objective.  In 
addition,  a quantified  approximation  is  made  of  the  underemployed 
resource  of  treated  wastewater.  From  the  evaluation  of  environmental 
factors,  it  is  estimated,  in  magnitude  terms,  that  the  ocean  disposal 
alternative  will  Increase  ne^Vincome  over  the  base  condition,  because 

of  the  reduction  in  discharged  pollutants  and  health  factors  as  follows: 

General  Recreation  $62,000,000 

Sport  Fisheries  10,000,000 

Comssrclal  Fishing  5,000,000 

$77,000,000 

(b)  Utilise  Unemployed  and  Underemployed  Resources. 

The  ocean  alternative  presents  a reclaimed  water  potential  of  1.2 
million  acre  feet  in  1990  and  2,2  million  acra-feet  in  2020.  In 
dose  proximity  to  the  Treatment  plants,  a value  of  $90  per  acre- 
foot  would  be  representative;  at  more  distant  locations,  inland 
and  closer  to  other  potential  water  sources,  the  value  would  re- 
duce to  $40  to  $50  per  acre-foot  Preliminary  coat  estimates  of 
first  investments  for  regulation  and  transport  of  reclaimed  water 
to  the  more  distant  locations  reflect  abou:  $1,000  per  acre-foot 
of  capacity,  which  when  converted  to  an  average  annual  value  per 
acre-foot  would  make  reclaimed  water  marginally  coapatltive.  Thus, 
localised  delivery  is  more  favorable  to  utilising  this  resource  but 
aspected  demands  would  be  substantially  laaa  than  available  quantity. 


First  cost  estlaatss  of  the  ocean  alternative  indicate  an  Investment  of 
$4.1  billion  dollars  In  1975  and  an  additional  Investment  of  $3.1  billion 
dollars  In  1990.  Estimated  average  annual  charges  for  interest  and 
amortisation,  operation  and  maintenance  would  be  $472  million  dollars 
over  a 100-year  economic  life  assuming  an  interest  rate  of  5-1/8  percent. 
Features  constructed  by  1975  were  designed  to  meet  1990  needs  with 
features  added  by  1990  of  capacity  to  meet  2020  conditions.  The  esti- 
mated first  cost  of  the  ocean  alternative  Is  40  percent  higher  than  the 
assumed  base  condition  and  estimated  average  annual  charges  30  percent 
higher.  More  details  on  costs  are  presented  in  Tables  D-l  and  I>-2. 

Qualitative  economic  evaluation  factors,  pending  detailed  Investigation, 
are: 

_1.  Sludge  disposal  areas  concentrated  in. two  areas 
in  close  proximity  to  the  ocean  coast  for  the  ocean  disposal  versus  several 
at  scattered  locations  for  the  base  condition  could  have  greater  adverse 
economic  impact. 

2.  The  ocean  alternative  land  requirements  for 
treatment  and  interceptor  facilities  could  involve  less  valuable  shoreline 
areas  suitable  for  many  purposes  than  the  base  condition. 

J3.  Underemployed  human  resources  might  be  more  readily 
applied  with  a comprehensive  regional  plan. 

Industrial  investment  for  "source  control"  of  pol- 
lutants might  be  reduced  with  a comprehensive  regional  plan. 

The  above  discussion  Indicates  that  national  economic  activity  would  be 
in  a more  favorable  position  over  the  long  term  with  the  ocean  disposal 
alternative. 

(4)  Regional  Development  Objective. 

(a)  Increase  Regional  Income  and  Employment,  and  Diversify 
Regional  Economic  Base.  The  ocean  disposal  alternative  provides  a solution 
for  the  expected*  future  problems  of  the  Bay  and  Delta  region  for  municipal 
and  Industrial  wastewater  dischargers.  Economic  evaluation  for  the  region 
would  be  the  same  as  under  the  National  Economic  Development  objective. 
Recreational  baaaficlal  affects  would  be  essentially  regionally  oriented, 
however,  coaewrcial  fishery  benefits  might  be  only  partially  shared  by 

the  region  because  ocean  enhancement  affects  a wider  area.  A portion  of 
the  reclaimed  wastewater  potential  could  Involve  areas  outside  the  region 
end,  therefore,  the  region  might  have  to  share  such  a benefit  with  other 
areas.  The  region  would  have  to  participate  in  larger  Investments  for 
wastewater  management. 

(b)  Enhance  Environmental  Conditions.  Environmental 
quality  would  experience  a net  enhancement  of  significant  scope.  However, 
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such  mt  enhancement  would  result  In  certain  specific  adverse  impacts  In 
the  environment.  The  beneficial  aspect  would  be  reduced  pollutant  loads 
In  the  estuary  and  ocean  with  resultant  improvement  of  their  waters  and 
nearshore  areas.  Increased  salinity  in  the  eastern  and  southern  extremity 
of  the  estuary  would  have  adverse  effects  on  marine  life  dependent  on 
specific  salinity  conditions.  Also,  resulting  changes  in  salt  marsh 
v vegetation  would  adversely  affect  wildlife  potential.  The  ocean  and 

'>  shoreline  areas  in  the  vicinity  of  outfalls  could  be  adversely  affected 

by  low  salinity  discharges.  The  shellfish  potential  for  human  consumption 
i would  be  increased.  Reclaimed  wastewater  could  be  used  to  enhance  the 

environment  or  mitigate  adverse  effects  if  desired.  Sludge  areas  for  the 
ocean  disposal  alternative  are  of  overall  higher  environmental  quality 
than  for  the  base  condition.  With  the  possible  exception  of  changes  in 
ocean  resource  conditions,  all  environmental  beneficial  and  adverse 
effecte  would  be  regional  in  nature. 


social  well-being,  the  ocean  disposal  alternative  would  increase 
employment  and  income  associated  with  water-oriented  activities.  Spatial 
distribution  opportunities  for  development,  regional  or  by  sub-area, 
would  be  enhanced.  Reclaimed  water  could  produce  long-term  benefits 
In  employment  and  Income  levels,  the  degree  depending  on  use.  Ocean 
disposal  is  the  most  favorable  of  alternatives  from  a public  health 
viewpoint.  Amenities  associated  with  the  estuary  would  be  enhanced,  in 
the  ocean  associated  areas  a probable  change  in  conditions  with  an  overall 
minor  enhancement ; in  the  sludge  disposal  areas,  because  location,  there 
would  be  an  adverse  effect.  All  social  well-being  considerations, 
favorable  and  unfavorable,  would  be  essentially  related  to  the  region 
except  that  reclaimed  water,  ocean  changes,  and  sludge  area  impacts 
might  also  effect  other  areas. 

The  ocean  disposal  alternative,  relative  to  the  base  condition,  provides 
additional  regional  opportunities  in:  economic  activities;  meeting 

future  environmental  objectives;  and,  enhancing  social  well-being. 


(a)  Protect  and  fahance  the  Fishery  Resources . 

1.  Discharges  of  toxicants  and  persistent  pollutants 
to  the  estuary  would  be  reduced,  which  should  improve  the  estuarine 
fishery.  Dee  of  wastewuter  which  has  received  advanced  treatment  for 
flew  augmentation  would  improve  the  habitat  of  species  important  in 
eatuarlne  food  chains. 
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, _ . . 2.‘  Th*  enadromoua  fishery  would  benefit  from  the 

lengthened  salinity  gradient,  and  the  positive  net  flow  toward  the  sea. 

. .!•  The  fishery  in  the  Gulf  of  the  Farallons  would 

oe  improved  and  other  coastal  areas  would  be  protected. 

v *b)  jttnlaiae  Eutrophication.  The  amount  of  biostlmu- 
eiecharged  to  the  estuary  would  be  reduced.  The  eutrophic  rate 
ot  the  Delta  could  be  reduced  by  use  of  treated  wastewater  for  flow 

the*South*Bay  ^ dl8charge8  could  41,0  improve  the  flushing  rate  of 

v (C)  -Hdlotaln  the  Integrity  of  the  Salt  Marsh.  Flooding 
ba  Provided  to  preserve  Suisun  Marsh.  Natural  salinity 

C°:Ttr'tlOOM  th®  Bty  WOuld  be  “Stained,  thereby  protecting  the 
contiguous  marshlands. 


(d) 


Rehabilitate  the  Shellfish  Fishery. 


. , -i*  Crabbing  in  the  Gulf  of  the  Farallons  could  be 

improved  by  reduced  discharges  of  toxic  wastes  in  the  estuary.  Other 
coastal  crabbing  areas  would  be  pfe served. 

1-  The  reduction  in  the  collform  level  of  the 
estuary  would  render  existing  shellfish  suitable  for  human  consumption. 

habitatB*ntmtl0n  °f  fra8hwatar  fluahing  could  enhance  bay  shellfish 

„ . n , , Preaarve  Marine  Coanunltles.  The  pollutant  straas 

would  h«UJL°f  Fa58ll°n®  would  be  relieved;  its  biotic  communities 
would  be  improved,  end  other  coastal  areas  would  be  protected. 

- . . ....  . ,(fj..q5aata  Piv*rsity  in  Land  Use.  Sludge  disposal  sites 

an  treatment  facilities  would  limit  diversity  in  land  use.  Use  of  re- 
C T "n  wastewater,  other  than  for  flow  augmentation,  would  provide  a 
potential  for  more  diverse  land  use. 

Preserve  or  Create  Land  Resources.  Sludge  disposal 
?* .aad  tr*atment  facilities  would  modify  land  resources.  Use  of 

other  than  for  flow  augmentation,  would  preserve 
or  create  land  resources. 


i,  ?r*aarv*  •"d  Kwhance  Quality  of  Ground  and  Surface 

— ■; ’ Reached  pollutants  from  sludge  deposits  could  threaten  ground 

aad  surface  waters  in  the  vicinity  of  the  disposal  areas. 

Prevent  Adverse  Climatic  and  Atmospheric  Effects. 
at*°*Pheric  condition?  would  not  be  changed  from  the  base 

COMIC  lOO  # 
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(j)  Minimize  Disease  Vectors.  The  potential  for  con- 
tamination of  estuarine  species  and  riparian  zones  would  be  reduced. 

(k)  Minimize  Space  Requirements.  Space  requirements 
for  disposal,  treatment  and  conveyance  facilities  would  be  higher  than 
the  base  condition. 

(l)  Reduce  Projected  Waste  Loads  Discharged  to  the 
Environment . The  amounts  of  toxicants,  nutrients,  degradable  organics 
and  suspended  solids  discharged  to  the  estuary  would  be  significantly 
reduced  over  the  base  condition. 

(m)  Utilize  Wastewater  as  a Resource.  This  alternative 
provides  a high  potential  for  reuse  of  treated  wastewaters. 

(n)  Minimize  Adverse  Effects  of  Bioaccumulatlve 
Toxicants.  The  discharge  of  persistent  pesticides  and  heavy  metals , 
into  the  estuarine  and  the  ocean  environments  would  be  reduced. 

(o)  Protect  Rare  tod  Endangered  Species.  This  alterna- 
tive provides  protection  for  endangered  coastal  and  marshland  species. 

(2)  Social  Well-Being  Objective. 

(a)  Area  Viability.  With  respect  to  the  base  condition, 
the  Estuarine  Disposal  Alternative  would  provide  store  wastewater  with  a 
higher  degree  of  treatment  for  flow  augmentation  In  the  northern  part 

of  the  estuary  and  In  the  Delta.  Flow  augmentation  should  benefit 
water-related  commercial  and  recreational  development  opportunities  in 
the  study  area.  Under  the  base  condition,  there  is  a threat  of  long- 
term accumulations  of  toxicants  In  the  aquatic  envlronamnt  which  might 
possibly  offsst  the  benefits  from  these  opportunities.  This  alternative 
would  significantly  reduce  this  threat.  Sludge  disposal  in  portions  of 
six  counties  would  probably  be  detrimental  to  existing  and  future  agri- 
cultural developments  as  well  as  to  the  associated  employment  and  Income 
opportunities  of  groups  and  Individuals  dependent  upon  the  maintenance 
and  growth  of  existing  agricultural  patterns.  In  Solano  County  these 
possible  detriments  are  amplified  by  the  current  decline  of  agricultural 
employment  In  the  county. 

(b)  Public  Health.  This  alternative  contributes  to  the 
achievement  of  public  health  objectives  by  significantly  lowering  the 
mass  emission  of  toxic  agents  and  by  using  the  assimilative  capacity 
of  the  hydroephere.  However,  this  plan  does  Introduce  some  hygienic 
risk  because  larger  amounts  of  mors  concentrated  pollutants  In  the  fora 
of  sledge  slurry  transported  to  and  disposed  on  land  areas. 
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(c)  A— nitv.  This  alternative  should  bane fit  the  overall 
aesthetic  perception  of  tM  estuary  dus  to  increased  flow  augmentation 
and  decreased  pollutant  loads  discharged  to  the  estuary.  Although 
recreational  opportunities  ate  not  expected  to  be  greatly  lnpalred  under 
the  base  condition,  the  Estuarine  Alternative  should  allow  nore  oppor- 
tunities for  a varlaty  of  developnents  throughout  tha  Bay  and  Delta 
region. 


Sludge  dlspoaal  would  be  detrimental  to  tha  aeathetlc  character  of  the 
disposal  areas  in  tarns  of  visual  and  possibly  odorous  perception. 
Although  the  sludge  disposal  areas  would  be  visually  proninsnt  in  all 
tha  areas,  tha  highly  visual  character  of  the  valley  enclosures  in 
Nsrln/Sonons  would  be  greatly  da t risen ted.  Also,  the  exeunt  of  avail- 
able open  space  for  future  recreation  or  other  development  opportunities 
in  all  the  areas  could  be  greatly  restricted. 

(3)  national  Eccnonic  Dsvelosnsnt  Objective. 


(a)  Direct  Output 
this  report  is  related  to  sons  oi 
environmental  quality  objectives 
nation  is  made  of  tha  value  of  n 


increase.  Quantified  net  Incoax  In 
the  evaluation  findings  under  the 
In  addition,  a quantified  apnroxl 
1 slued  waetewater. 


From  the  evaluation  of  enviroanentel  quality  objectives,  it  Is  esti- 
asted  that  the  estuarine  disposal  alternative,  by  reducing  the  pollutant 
loada  discharged  to  the  aquatic  environment  and  providing  more  favorable 
health  fact or a,  would  increase  the  annual  net  income  over  tha  base  con- 
dition. Tha  estlaated  increase  la  annual  net  income  is  as  follows: 


Sport  Pishing 


This  alternative  presents  tbs  potential  for  reclaiming  1.2  nillloa 
acre-feet  of  wastewater  in  1990  end  2.2  million  acre-feet  in  2020. 

Since  three  of  the  sevah  advansed  treatment  pleats  are  located  near  the 
coast,  $90  par  acre-foot  would  be  a representative  veins  of  this  re- 
claimed wastewater.  Bepreeeetatlve  values  of  reclaimed  wastewater 
from  the  four  inland  treatment  plants  would  be  around  $40  to  $30  per 
acre-foot. 


If  reclaimed  wastewater  Is  conveyed  away  from  the  Immediate  areas  of  the 
treatment  plants  to  more  distant  areas  for  reuse,  preliminary  first  costs 
of  conveyance  and  regulatory  storage  facilities  would  be  $1,300  per  acre- 
foot  of  capacity.  When  this  cost  is  converted  to  an  average  annual  value, 
reclaimed  wastewater  would  be  marginally  competitive  with  other  water 
supply  sources.  Thus,  reuse  in  the  vicinity  of  the  treatment  facilities 
is  more  favorable,  but  projected  demands  are  expected  to  be  less  than 
the  available  supply. 

Estimated  first  cost  of  the  Estuarine  Disposal  Alternative  would  be  $2.8 
billion  dollars  in  1975  to  handle  projected  1990  waste  flows,  and  an 
additional  $1.9  billion  dollars  in  1990  to  handle  projected  2020  waste 
flows.  Total  estimated  average  annual  charges  for  interest  and  amorti- 
sation; and  operation,  maintenance  and  replacement  would  be  $331  million 
dollars  over  a 100-year  economic  life,  assuming  an  Interest  rate  of  5-1/8 
percent.  The  total  estimated  first  cost  of  estuarine  disposal  is  approxl- 
mately  90  percent  of  that  of  the  assumed  base  condition.  The  total  esti- 
mated average  annual  charges  are  approximately  90  percent  of  those  of  the 
base  condition.  More  details  on  costs  are  presented  in  Tables  D-l  and 
D-2. 

Other  economic  factors  are  qualitatively  assessed  as  follows: 

_1.  Sludge  disposal  is  concentrated  in  five  areas  for 
aatuarlne  disposal  versus  disposal  in  several  scattered  areas  for  the  base 
condition,  thus  could  have  greater  adverse  economic  Impact. 

2.  Land  requirements  of  the  estuarine  dlsposel  alter- 
native for  treatment  and  conveyance  facilitiea  could  involve  less  uae  of 
valuable  shoreline  areas  suitable  for  many  purposes  than  under  the  base 
condition. 

3.  Underemployed  human  reaources  might  be  more  readily 
applied  with  a comprehensive  regional  plan. 

,4.  Industrial  investment  for  "source  control"  of  pol- 
lutants might  be  reduced  with  a comprehensive  regional  plan. 

The  above  discussion  indicates  that  national  economic  development  would 
be  in  a more  favorable  position  over  the  long  term  with  the  estuarine 

dlspoeal  alternative. 

(♦)  Eoalonal  Development  Obi active. 

(a)  Increase  Regional  Income  and  Employment.  The 
Estuarine  Disposal  Alternative  would  produce  similar,  but  not  identical, 
acconplishawnte  to  the  ocean  disposal  alternative  with  respect  to  economic 
development.  Some  additional  benefits  to  the  region  nay  be  incurred  due 


D-16 


to  repulsion  of  salinity  which  low  salinity  estuarine  discharges 
provide.  Commercial  fishery  aspects,  recreational  potential,  an 
fro«  wastewater  reuse  would  not  be  significantly  different  from 
disposal  alternative. 


aiaposal.  alternative  would  have  a net  beneficial  Impact  on  environmental 
quality  considerations.  The  main  changes  over  the  base  condition  would 
be  an  upgrading  of  water  quality  in  the  Bay-Delta  estuary  and  the  Gulf 
of  the  Far alien*  due  to  the  lover  amount  of  wastes  discharged#  Such 
Improvement  In  water  quality  would  benefit  the  aquatic  and  marine  orga— 
these  areas  by  reducing  both  acute  and  chronic  environmental 
•truiei.  Furthermore,  as  long  as  highly  treated  low  salinity  wastewater 
discharged  to  the  Bay— Delta  estuary , possible  salinity  changes  due  to 
removal  of  this  flow  (as  In  the  other  alternatives)  would  be  avoided. 
Shellfish  consumption  by  humans  would  probably  Increase.  Sludge  disposal 
*****  ^or  this  alternative  would  not  differ  appreciably  from  the  base 
condition  since  the  areas  affected  are  the  same.  All  environmental 
benefits  and  detriments  would  be  related  to  the  region  with  the  exception 
of  possible  benefits  resulting  outside  the  region  due  to  Increased 
anadromous  fish  runs . 


vc;  Enhance  Social  Well-Being  Conditions.  Social  well- 
being changes  would  be  generally  beneficial  for  this  alternative.  Hater- 
oriented  activities  in  the  Bay-Delta  estuary  would  show  a net  Increase 
due  to  improved  water  quality.  However,  relative  to  the  other  alterae- 
**v**  > this  Increase  may  not  be  as  large  since  complete  elimination  of 
all  discharges  from  the  Bay-Delta  waters  (as  under  the  other  alternatives) 
nay  provide  slightly  higher  social  benefits.  From  consideration  of  public 
health  factors,  this  alternative  would  be  an  improvement  over  the  base 
condition  but  would  not  provide  the  degree  of  protection  to  humans  that 
the  ocean  disposal  alternative  would.  The  same  is  true  of  general 
amenities.  In  fact,  this  alternative  would  provide  Improvement  for  most 
soc  al  well-being  categories  such  as  employment.  Income,  and  development, 

***F  not  reach  the  level  of  accomplishment  as  the  ocean  disposal 
alternative. 


^**  ***n  regional  benefits  expected  from  this  alternative  could  be 
categorized  as  Increased  economic  activities  and  anvl ronnental  quality 
end  enhancement  of  social  well  being.  While  Improvements  In  all  would 
be  accomplished,  relative  to  the  base  condition,  the  absolute  level  of 
accomplishments  relative  to  other  alternatives  Is  related  to  trade-offs. 

Mo  significant  differences  from  the  Ocean  Alternative  would  occur 
outside  the  region. 


(•)  Protect  a» 

alternative  would  eliminate  th 


nhance  the  Fishery  iesources.  This 
Lrect  discharge  of  treated  urban 
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on  tM  nworil  efficiencies  of  land  filtration,  there 
• potential  for  polluting  ground  and  surface  water*  In  the  vicinity 
disposal  areas.  Leached  pollutants  trom  sludge  deposits  could 
n ground  and  surface  waters. 


alternative  could  result  In  higher  humidity  and  Increased  fog  frequency 
In  the  disposal  areas. 


CJ)  Minimize  Disease  Vectors.  The  habitat  for  pest  and 
disease  carrying  organisms  (mosquitos)  would  be  enhanced  over  the  base 
condition.  The  potential  for  contamination  of  domestic  and  wild  animals 
needs  further  study. 


W Minimize  space  and  Land  Requirements.  Land  disposal 
would  Involve  an  area  of  335,000  acres  by  the  year  2020.  Depending  on 
whether  the  disposal  areas  have  multiple  use,  this  alternative  may  be 
competitive  with  urban,  agricultural  and  recreational  demands  for  use  of 

the  land  areas. 


(m)  Utilize  Wastewater  as  a Resource.  Assuming  market- 
able crops  can  be  grown  in  the  disposal  areas  and  that  the  capability  of 
land  to  remove  certain  pollutants  can  be  substantiated,  this  alternative 
provides  a high  potential  for  reuse  of  treated  wastewater.  However,  50 
percent  of  the  treated  wastewater  applied  to  the  land  would  be  lost  to 
evapotransplratlon . 

(n)  Minimize  Adverse  Effects  of  Bioaccumulative  Toadrepfe 
Biological  magnification  of  toxicants  In  the  hydrosphere  would  be  reduced 
Biological  magnification  of  toxicants  by  land  species  needs  further  evalu 
at Ion. 


(o)  Protect  Rare  and  Endangered  Species  and  Communities. 
Th#  threat  to  rat#  and  endangered  aquatic  species  would  be  reduced#  The 
effect  cm  rare  and  endangered  terreeterial  spades  needs  further  evalu- 
ation. 


(•)  Area  Viability.  By  allmlnatlng  discharges  of  urban 
wastes  to  the  estuary,  the  Land  Disposal  Alternative  would  significantly 
reduce  pollutant  levels  In  the  estuary  which  should  have  a substantial 
long-term  effect  on  benefiting  the  underlying  structure  of  the  region. 
Specifically,  the  water-oriented  activities  of  commercial  fishing  and 
recreation  should  be  greatly  benefited  In  relation  to  employment  stability 
diversity  and  long  term  growth.  The  region  as  a whole,  especially  the 
coastal  counties  in  Sub-areas  A and  B,  should  experience  long  term  bene- 
fits from  Income  Increases  In  water-oriented  activities. 


Increases  In  the  overall  long-term  water  quality  of  the  ocean  and  estuary 
should  enhance  the  region's  water-related  character,  thus  greatly  sus- 
taining as  well  as  Improving  one  of  the  region's  most  Important  indus- 
tries, tourism.  The  Increased  opportunities  for  existing  recreational 
facilities  as  well  as  the  potential  for  developing  new  ones  is  of  primary 
benefit  toward  enhancing  the  overall  quality  of  life  of  the  regional 
population.  However,  to  maximize  the  benefits  possible  from  significant 
pollution  abatement  and  recreation  development,  efforts  must  be  made  to 
increase  not  only  the  quality  and  level  of  recreation  facilities,  but 
also  their  access  and  convenience  in  relation  to  the  concentrated  urban 
population.  Locational  factors  of  recreation  are  of  primary  importance 
in  evaluating  their  overall  and  specific  benefits  to  the  region.  In 
relation  to  this  alternative,  reduced  pollutant  levels  in  the  estuary 
and  coastal  waters  should  offer  opportunities  for  optimum  location  and 
for  maximum  benefits  from  recreational  improvements  and  developments. 
Also,  these  developments  in  dense  urban  areas  could  greatly  benefit 
lower  income  groups  and  result  in  greater  distributive  equity  of  bene- 
fits resulting  from  the  overall  system  development  and  the  resulting 
environmental  improvements . 

As  a result  of  this  alternative,  the  possibility  of  a high  reuse  of 
wastewater  and  residuals  would  greatly  benefit  the  long-term  diversity, 
growth,  and  stability  of  agriculture,  industry,  or  any  other  activities 
dependent  upon  an  abundant,  readily  accessible  water  source.  The  re- 
sulting' employment  and  income  gains  could  greatly  contribute  to  the 
distributive  equity  of  opportunity  to  share  in  resultant  project  bene- 
fits provided  the  proper  social  programs  are  initiated  to  reinforce 
these  opportunities. 

The  physical  facilities  for  developing  this  alternative  include  large 
land  areas  for  spraying,  sludge  disposal,  storage  ponds,  aeration 
lagoons,  and  reuse  reservoirs.  Since  the  land  areas  are  in  a variety  of 
locations  throughout  the  Bay  and  Delta  region,  a variety  of  beneficial 
and  detrimental  impacts  could  be  produced.  Employment  from  implementing 
this  alternative  should  benefit  certain  categories  of  employment  but  for 
a relatively  short  time.  Also,  the  new  or  increased  agricultural  pro- 
duction associated  with  applying  treated  wastewater  to  land  could  stimu- 
late the  agricultural  economy  with  resultant  benefits  to  many  related 
employment  and  income  groups.  These  possible  benefits,  combined  with 
the  benefits  previously  discussed  resulting  from  improved  water  quality, 
could  greatly  help  to  diversify,  stabilize  and  stimulate  the  overall 
growth  and  development  of  the  Bay  and  Delta  region.  However,  the 
great  land  use  conversion  necessary  for  the  development  of  the  total 
system  (335,000  acres  by  2020),  and  the  long-term  impacts  on  the  many 
localities  directly  influenced  by  these  land  conversions,  may  be  detri- 
mental to  opportunities  for  diversified  development. 
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Large  land  use  alterations  In  the  suburban  and  rural  areas  of  Contra 
Costa,  Sacramento,  Solano,  and  San  Benito  Counties  could  greatly  limit 
the  future  development  and  spatial  distribution  choices  of  these  areas. 
Even  should  these  land  areas  continue  in  new  types  of  agricultural  pro- 
duction under  the  system,  persons  or  groups  dependent  upon  existing 
employment  types  and  income  from  existing  agricultural  use  could  be 
greatly  detrlmented. 

(b)  Public  Health.  This  alternative  presents  certain 
hygienic  risks  that  must  be  recognized  as  potentially  Influential  upon 
society.  The  land  disposal  alternative,  however,  does  contribute  to 
the  achievement  of  certain  public  health  objectives  by  removing  bio- 
logical agents,  reducing  the  mass-emission  of  all  toxic  agents  through 
reuse,  and  by  somewhat  limiting  the  possibility  of  biological  magnifi- 
cation in  the  human  food  web. 

Chemical  agents  such  as  gasoline  and  phenols,  however,  are  ineffectively 
removed  by  percolation  and  the  fate  of  heavy.,  petals  when  percolated 
through  soil  is  not  completely  known.  Based  upon  preliminary  present 
knowledge,  these  agents  could  filter  their  way  into  the  groundwater  or 
into  drainage  water  and  as  a result,  introduce  a significant  hygienic 
risk  to  the  area  population. 

(c)  Amenity.  In  relation  to  aesthetic  changes,  alter- 
ations of  crop  patterns  in  certain  areas  may  be  detrimental.  In  Marin 
County  the  dominant  visual  pattern  is  pasturage  for  beef  and  dairy  cattle. 
Fields  of  feed  crops,  which  are  among  the  primary  crop  choices  for 
potential  land  disposal  cultivation,  are  only  occasionally  seen  and, 
therefore,  a conversion  to  these  crops  would  greatly  alter  the  area. 

The  actual  long  term  benefit  or  detriment  of  these  changes  would  be  a 
matter  of  local  resident  preference  in  addition  to  economic  and  other 
factors.  Unlike  the  large  geometric  field  patterns  in  Solano  County 
which  could  readily  accommodate  the  large  tracts  needed  for  land  dis- 
posal, existing  cultivation  patterns  in  Sacramento,  San  Joaquin,  Contra 
Costa  and  San  Benito  Counties  are  smell  and  less  geometric.  Great 
alteration  of  these  areas  could  be  a detriment  to  the  existing  scale 
of  agriculture  development.  Also,  the  humidity  increases  in  the  valley 
lnclosures  of  the  Marin/Sonoma  and  Santa  Clara/San  Benito  areas  could 
be  detrimental  to  existing  climatology  values.  Other  value  factors 
concerning  existing  development  patterns  and  prejudices  against  con- 
verting prims  vailey  lands  into  "waste"  treatment  areas  could  be  very 
important  to  local  residents  and  considered  as  a detriment  to  their 
areas. 

The  beneficial  or  detrimental  Impact  of  the  development  and  construction 
of  the  land  disposal  alternative  will  be  largely  dependent  upon  careful 
site  selections  and  overall  planning  and  design  criteria  enforcement 
throughout  the  total  design  a$a  construction  processes. 
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(a)  Direct  Output  Incraosa s.  Quantified  net  Income  in 
thle  report  la  related  to  some  of  tbe  evaluation  findings  under  the 
environmental  quality  objectives.  In  addition,  a quantified  approxi- 
mation is  made  of  the  value  of  reclaimed  wastewater. 


Prom  the  evaluation  of  environmental  factors.  It  is  estimated.  In  gross 
terms,  that  the  land  disposal  alternative,  by  eliminating  discharges  of 
urban  wastewaters  to  the  estuary  and  by  providing  favorable  health  factora, 
would  Increase  the  annual  net  Income  over  the  base  condition.  The  esti- 
mated Increase  Is  as  follows: 

General  Recreation  $62,000,000 

Sport  Fisheries  10,000,000 

Commercial  Fishing  5,000.000 


Total 


$77,000,000 


(b)  Utilise  Unemployed  and  Underemployed  Resources. 
Assuming  evapotrsnsplratlon  losses  do  not  exceed  50  percent  of  the  treated 
wastewater  applied  to  the  land,  this  alternative  presents  the  potential 
for  reclaiming  approximately  600,000  acre-feet  of  wastewater  In  1990 
and  1.1  million  acre-feet  In  2020.  In  addition  there  Is  a potential 
agricultural  benefit  from  applying  treated  wastewater  to  land  upon  which 
crops  would  be  grown. 

Wastewater  and  sludge  are  applied  to  six  separate  land  areas.  Since 
most  of  these  areas  are  located  in  proximity  to  other  existing  or  pro- 
posed water  supply  sources,  a representative  value  of  the  reclaimed 
wastewater  would  bain  the  range  of  $40  to  $50  per  acre -foot.  This  re- 
claimed wastewater  would  have  the  character  of  secondary  affluent  which 
has  been  filtered  through  a soli  column  of  approximately  6 feet. 

If  reclaimed  weetewater  Is  conveyed  away  from  the  disposal  areas  to  more 
distant  areas  for  reuse,  preliminary  first  costs  of  conveyance  and 
regulatory  storage  facilities  would  be  approximately  $650  per  acre-foot 
of  capacity.  When  this  cost  Is  converted  to  an  average  annual  value,  re- 
claimed wastewater  would  be  competitive  with  other  water  supply  sources, 
depending  on  the  degree  of  any  further  treatment  needed  prior  to  reuee. 

Agricultural  benefits  of  applying  treated  wastewater  to  lend  could  be 
used  to  of fast  the  average  annual  charges  of  this  alternative.  Approxi- 
mately 170,000  acres  of  land  would  be  Irrigated  during  the  period  1975- 
.1990,  and  up  to  510,000  acres  after  1990.  The  ecological  l^acte  of 
land  disposal  of  wastewater  and  sludge,  dlscuesed  in  Appendix  C,  pointed 
to  the  possibility  of  creating  redwood  forests  In  tha  disposal  areas. 

If  redwood  trees  were  grown  and  harvested  ill  20  year  Intervals,  the 


i 
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average  annual  benefits  over  a 100-year  period  would  be  approximately  $13 
million  dollars.  If  the  disposal  areas  were  instead  used  for  Irrigated 
pasture  the  average  annual  benefits  would  be  approximately  $6  million 
dollars.  Benefits  from  these  two  rather  diverse  uses  of  the  disposal 
areas  are  presented  to  give  a range  of  the  benefits  which  could  be  used 
to  offset  the  average  annual  charges  of  this  alternative. 

Estimated  first  costs  of  the  Land  Disposal  Alternative  would  be  $6.5 
billion  dollars  in  1975  to  handle  projected  1990  waste  flows,  and  an 
additional  $3.4  billion  dollars  in  1990  to  handle  projected  2020  waste 
flova.  Total  estimated  average  annual  charges  for  interest  and  amorti- 
sation; and  for  operation,  maintenance  and  replacement  would  be  $699 
million  dollars  over  a 100-year  economic  life,  assuming  an  Interest  rate 
of  5 1/8  percent.  The  total  estimated  first  cost  of  this  alternative 
is  approximately  two  times  that  of  the  assumed  base  condition.  The  total 
estimated  average  annual  charges  are  approximately  1.9  times  that  of  the 
base  condition.  More  details  on  costs  are  presented  in  Tables  D-l  and 
D-2. 

Other  economic  factors  are  qualitatively  assessed  as  follows: 

_1.  Although  this  alternative  would  involve  less  use 
of  valuable  shoreline  areas  than  the  base  condition,  this  alternative  re- 
quires 335,000  acres  of  land  by  2020  for  treatment  and  disposal*  This 
amount  of  land  would  possibly  conflict  with  existing  and  proposed  land 
use  patterns  which  could  adversely  affect  existing  uses  and/or  be  detri- 
mental to  diversified  development  of  the  areas. 

2.  With  the  exception  of  the  effects  of  sludge  disposal, 
the  qualitative  assessment  of  other  economics  factors  is  generally  the 
same  as  for  the  ocean  and  estuarine  alternatives.  Assuming  that  sludge 
is  disposed  on  land  under  the  base  condition,  sludge  disposal  under  this 
alternative  is  not  expected  to  have  a greater  adverse  economic  iapact. 

The  above  discussion  indicates  that  over  the  long  term,  the  national 
economic  development  could  be  in  a more  favorable  position  with  the 
land  disposal  alternative. 

(A)  Rational  Development  Objective. 

(a)  Increase  Regional  Income  and  Employment.  The  land 
disposal  alternative,  by  eliminating  wastewater  discharges  to  the  estuary 
and  ocean,  would  enhance  the  fisheries  la  both  areas.  Benefits  realised 
from  an  Increase  in  commercial  fisheries  would  be  shared  both  by  the 
region  and  by  surrounding  areas.  Increases  In  water  oriented  recreation 
due  to  improved  water  quality  would  be  strictly  regional.  Depending 
upon  the  use  for  reclaimed  water*  benefits  from  this  Item  could  be  shared 


with  other  regions.  The  total  Magnitude  of  these  benefits  would  be  less 
than  for  the  other  alternatives  beesuse  of  the  lesser  anount  of  water 
available  for  reuse.  Increaeas  In  agricultural  production  could  produce 
Monetary  benefits  which  nay  partially  offset  the  high  cost  of  this  alter 
native.  These  benefits  would  be  related  both  to  the  region  and  to  sur- 
rounding areas. 


Possible  adverse  economic  developments  could  occur  with  respect  to  land 
use  patterns,  future  development  and  spatial  distribution.  Such  effects 
would  relate  bath  to  the  region  and  to  surrounding  regions . 


(b)  Bnhance  Environmental  Conditions.  Under  this 
alternative,  a net  environmental  quality  benefit  could  be  credited  to 
the  hydrosphere,  through  elimination  of  municipal  and. industrial  dis- 
charges. Possible  advirse  effects  In  the  estuary  may  result  through 
localised  salinity  changes  due  to  elimination  of  these  discharges . 

These  net  benefits  to  the  hydrosphere  could  be  offset  either  in  whole 
or  in  part  by  possible  adverse  changes  to  land  areas.  These  changes 
would  be  limited  to  the  region,  although  possible  climatic  changes 

could  be  more  extensive. 

, 

(c)  tohance  Social  Wtll-Belna  Conditions.  With  respect 
to  social  well-being,  this  alternative  would  have  the  greatest  impact . 
hployneht  and  income  associated  with  water  oriented  activities  would 
increase.  Additional  benefits  In  enploymsat  and  income  could  be  pro- 
jected for  the  land  disposal  areas,  through  crop  production. 

Possible  adverse  changes  could  result  from  hygienic  problems,  especially 
from  dlseaae  vectors*  and  from  the  heavy  metal  and  chemical  constituents 
in  the  filtered  water.  Large  land  use  alterations  in  the  disposal  areas 
could  greatly  Unit  future  development  and  spatial  distribution,  by  re- 
stricting land  use  alternatives . Some  adverse  changes  could  be  expected 
with  respect  to  existing  agricultural  employment.  This  alternative  could 
be  detrimental  to  existing  agricultural  development  In  counties  where 
cultivation  patterns  are  snail.  Benefits  from  reclaimed  water  usage 
could  offset  eons  of  these  potential  adverse  changes,  although  the  possi- 
ble increased  employment  and  income  from  such  usage  would  be  less. than 
for  the  other  alternatives.  Social  mall  being  changes  would  not  be 
limited  to  the  region  alone,  but  could  produce  effects  outside  the  region 

lelatlVa  to  the  base  condition  this  alternative  would  provide  the 
greatest  regional  opportunities  id  economic  activities. 


(a)  Protect  and  Bnhance  the  Fishery  iesources.  This 
alternative  would  limit  the  discharge  of  pollutants  to  the  estuary  and 


ocean.  The  coaatal  fisheries  would  be  protected  and  statue  of  estuarine 
and  freshwater  fisheries  would  be  Improved.  Use  of  wastewater  which  has 
received  advanced  treatment  for  flow  augmentation  would  l^>rove  the  habi- 
tat of  species  important  In  estuarine  food  chains  and  would  benefit  the 
anadromous  fishery. 

(b)  Minimise  Eutrophication.  If  blostlmulants  are 
retained  on  the  land,  the  threat  of  Increased  eutrophication  would  be 
reduced.  The  eutrophlc  rate  of  the  Delta  would  be  reduced  by  a higher 
level  of  treatment  and  by  the  use  of  treated  wastewater  for  flow  augmen- 
tation. The  discharges  could  also  Improve  the  flushing  of  the  South  Bay. 
The  absence  of  waste  discharges  Into  the  ocean  would  reduce  the  eutrophlc 
potential  of  coastal  waters. 


Maintain  the  Integrity  of  the  Salt  Marsh.  By  reducing 
pollutants  entering  the  hydrosphere  end  possibly  by  enabling  water  using 
Industries  to  locate  sway  from  the  perimetry  of  the  estuary,  preservation 
of  salt  marshes  would  be  aided.  Use  of  treated  wastewater  to  flood  Suisun 
Marsh  would  protect  the  existing  marshland  community  provided  land  fil- 
tration removes  detrimental  toxlcapts. 

(d)  Rehabilitate  the  Shellfish  Fishery.  Crabbing  in 
-be  Gulf  of  the  Farallons  could  be  Improved  by  the  reduction  of  toxic 
discharges  from  the  estuary.  Other  coastal  crabbing  areas  would  be 
protected.  The  reduced  collform  level  would  render  estuarine  shellfish 
suitable  for  public  consumption.  Flow  augmentation  would  provide  bene- 
ficial freshwater  flooding  of  north  bay  shellfish  beds. 

(•)  Preserve  Marl  nr  rnmmunltles 
on  the  Gulf  of  Far 
Improve  Its  biotic 


The  pollutant  streaa 
would  be  expected  to 
Other  coastal  areas  would  be  preserved 


trees.  Sludge  deposits 
ces.  Reclaimed  wastewater 
ureas.  Sludge  could  be 


(J)  Hialtiw  PI— «—  Vectors.  In  tha  land  disposal 
areas,  ths  habitat  for  post  and  dlsaaaa  carrying  organlaaa  would  be 
enhanced.  The  potential  contaalnatlon  of  donas tic  and  wild  animals 
needs  further  study. 

00  Hinlmlia  Space  and  Land  Requlrenenta.  The  com- 
blnatlon  alternative  would  Involve  an  area  of  172,000  acres  by  2020 
for  land  disposal  of  wastewater  and  sludga.  Depending  on  whether 
these  disposal  areas  can  have  multiple  use,  this  alternative  nay  con- 
pete  with  urban,  agricultural  and  recreational  demands  for  use  of  the 
land  area.  It  should  be  noted  that  this  alternative  requires  for 
fewer  acres  of  land  for  disposal  than  the  land  disposal  altamatlve. 

(1)  Deduce  Projected  Waste  Load  Discharged  to  the 
Isvlronnsnt.  Pollutants  discharged  to  the  hydrosphere  would  be  greatly 
reduced.  The  capability  of  land  to  renove  specific  pollutants  needs 
further  evaluation.  The  land  filtered  wastewater  will  be  high  in  TD8. 

(n)  Utilise  Wastewater  as  a Besourca.  Assuming  market- 
able crops  can  be  grown  in  the  disposal  area  and  that  the  capability  of 
land  to  renove  certain  pollutants  can  be  substantiated,  this  alternative 
provides  a high  potential  for  reuse  of  wastewater.  However  50  percent 
of  the  treated  wastewater  applied  to  land  would  be  lost  to  evapotran- 
spl ration. 

(n)  Minimise  Adverse  Effects  of  Bloaccunulatlve 
Toxicants.  The  discharge  of  persistent  pesticides  and  toxicants  to 
the  estuarine  and  ocean  eavlronaants  would  be  reduced.  Biological 
magnification  of  toxicants  by  land  species  needs  furthar  evaluation. 

<•>  Protect  Bare  and  Endangered  Species  and  Ooemnnltloa. 
The  threat  to  rare  and  endangered  aquatic  species  would  be  reduced.  If 
not  removed  in  ths  land  treatment  process,  toxic  components,  including 
persistent  pesticides,  would  threaten  the  rare  and  endangered  species 
of  Sulaun  Marsh.  The  effect  on  rare  and  endangered  terreeterlal  species 
needs  further  evaluation. 

(2)  Social  Mall-Bains  Objective. 

(a)  Bias  Viability,  ■valuation  of  the  estuarine 
disposal  and  the  land  disposal  portions  of  ths  Combination  Disposal 
Alternative  is  essentially  the  sans  as  ths  Estuarine  and  Land  Dis- 
posal Alternatives,  respectively.  Estuarine  disposal  of  urban  waste- 
waters fron  Sub-areas  A and  C should  help  to  relieve  pollution  problems 
and  benefit  overall  water-related  activities . Possible  long-term 
pollution  accumulations  in  ths  ostuary,  which  under  the  base  condition 
could  negate  these  benefits,  would  be  reduced. 
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Land  disposal  of  urban  waatawatars  from  Sub-areas  B and  D would 
benefit  water-oriented  cowasrclal  and  recreation  activities  by 
eliminating  discharge  of  urban  wastewaters  to  the  estuary  and  by 
making  use  of  wastewater  and  residuals  as  a resource.  However, 
the  large  lead  ereae  required  by  2020  (172,000  acres)  for  land 
dlspoeal  of  wastewater  and  sludge  (froa  land  and  advanced  treat- 
ment procesaes)  would  reatrlct  opportunltlee  for  diversified  de- 
velopments In  the  disposal  areas,  especially  existing  agriculture 
and  Its  associated  employment  and  income  considerations.  Although 
much  of  the  land  areas  could  remain  In  agricultural  production, 
the  alterations  of  crop  patterns  and  the  possible  shifts  in  employ- 
ment opportunities  could  be  detrimental  to  the  existing  area  markets. 
Farther  detailed  studies  would  be  needed  to  ascertain  these  relation- 
ships . 

(b)  Public  Health.  This  alternative  contributes 
to  the  public  health  objectives  by  lowering  the  mass-emission  of 
toxic  agents  and  reducing  the  possibility  of  biological  magnifica- 
tion in  the  human  food  web.  However,  the  estuarine  portion  of  this 
alternative  does  Introduce  some  hygienic  rlak  In  that  larger  amounts 
of  more  concentrated  pollutants  In  the  form  of  a sludge  slurry  from 
the  advanced  treatment  process'  would  be  transported  and  applied  to 
lands  in  eastern  Contra  Costa  and  western  San  Joaquin  Counties. 

The  land  disposal  portion  introduces  significant  hygienic  risk  In 
that  the  capability  and  affectiveness  of  the  soil  column  in  removing 
phenols  and  heavy  metals  is  not  completely  known.  A possibility 
exists  that  these  agents  could  percolate  Into  the  ground  water  where 
they  would  be  collected  by  the  underdrain  system  for  reuse. 

(c)  Amenity.  In  relation  to  aesthetic  changes, 
alternations  of  crop  patterns  In  certain  areas  nay  be  detrimental. 

In  Marin  County  the  dominant  visual  pattern  Is  pasturage  for  beef 
and  dairy  cattle.  Fields  of  feed  crops,  which  are  among  the  primary 
crop  choices  for  potential  land  disposal  cultivation,  are  only 
occasionally  seen  and,  therefore,  a change  to  these  crops  would 
greatly  alter  the  area.  The  actual  long  tern  benefit  or  detriment 
of  these  changes  would  be  a matter  of  local  resident  preference  In 
addition  to  economic  and  other  factors.  On like  the  large  geometric 
field  patterns  in  Solano  County  which  could  readily  accommodate  the 
large  tracts  needed  for  land  disposal  of  wastewater  and  sludge,  exist- 
ing cultivation  patterns  in  Sacramento,  Sea  Joaquin,  and  Contra  Coats 
Counties  are  small  and  less  geometric.  Alteration  of  these  areas 
could  be  a detriment  to  the  existing  "scale  of  agriculture  development.” 
Also,  the  humidity  Increases  In  the  valley  Inclosures  of  the  Marin/ 
Sonoma  area  could  be  detrimental  to  the  existing  climatology  values. 
Other  value  factors  concerning  existing  development  patterns  and  pre- 
judices against  couvortlng  prims  valley  lands  Into  "waste"  treatment 
arose  could  be  very  important  to  local  residents  end  considered  as  a 
detriment  to  their  areas. 
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(3)  National  Economic  Development  Objective. 

(a)  Direct  Output  Increases.  Quantified  net  in com 
in  thla  report  la  related  to  oom  of  the  evaluation  flndlnge  under  the 
environmentsi  quality  objectlvea.  In  addition,  a quantified  approxlM- 
tior  is  made  of  the  value  of  reclalMd  vaateweter. 

From  the  eveluation  of  envlronMntal  factore,  it  is  estimated,  in  gross 
terms,  that  the  combination  disposal  alternative,  by  eliminating  dis- 
charges of  urban  wastewaters  to  the  estuary  from  Sub-areas  B and  D,  by 
reducing  pollutant  loads  discharged  to  the  estuary  from  Sub-areas  A and 
C,  and  by  providing  favorable  health  factors,  would  increase  the  annual 
net  IncoM  over  the  base  condition.  The  estimated  Increase  is  as 
follows : 

General  Recreation  $62,000,000 

Sport  Fisheries  10,000,000 

ConMrdal  Fishing  5 .000 ,000 

TOTAL  $77,000,000 

0>)  Utilise  Unemployed  and  Ondareyloyed  Resources. 
Assuming  evapotranspiration  losses  do  not  exceed  50  percent  of  that 
portion  of  the  total  wasteflows  applied  to  the  land,  this  alternative 
presents  the  potential  for  reclaiming  approximately  1.0  million  acre- 
feet  of  wastewater  in  1990  and  1.8  million  acre-feet  in  2020.  In  addi- 
tion, there  la  a potential  agricultural  benefit  from  applying  treated 
wastewater  to  land  upon  which  crops  would  be  grown. 

Under  the  land  portion  of  this  alternative,  wastewater  and  sludge  are 
applied  to  five  separate  land  areas.  Since  moat  of  these  areas  are 
located  in  proximity  to  other  existing  or  proposed  water  supply  sources, 
a representative  value  of  the  reclalMd  wastewater  would  be  in  the  range 
of  $40  to  $50  per  acre-foot.  This  reclalMd  wastewater  has  the  character 
of  secondary  effluent  which  has  been  filtered  through  a soil  coluan  of 
approxlMtely  8 feet. 

Uhder  the  estuarine  portion  two  of  the  three  advanced  tmatMnt  plants 
are  located  near  the  coast.  A representative  value  of  reclalMd  waste- 
water  from  the  two  coastal  plants  would  be  about  $90  per  acre-foot.  A 
representative  value  of  reclalMd  wastewater  from  the  Inland  treatment 
plant  would  be  In  the  range  of  $40  - $50  per  acre-foot,  since  it  is 
located  closer  to  ether  potential  water  supply  sources. 

If  reclalMd  wastewater  from  both  the  advanced  treatment  plants  and 
the  land  area  is  conveyed  away  from  the  treatment  and  disposal  areas 
to  more  distant  areas  for  reuse,  preliminary  first  costs  of  conveyance 
and  regulatory  storage  facilities  would  be  approxlMtely  $1,200  per 
acre-foot  of  capacity.  Uhea  this  coat  la  converted  to  an  average 
annual  value,  reclalMd  wastewater  would  be  Mrglnally  competitive 
with  other  water  supply  sources. 
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Agricultural  benefits  of  applying  traatad  wastewater  to  land  could 
be  used  to  offset  the  average  annual  charges  of  the  land  portion  of 
this  alternative.  Approximately  55,000  acres  of  land  would  be  Irri- 
gated during  the  period  1975-1990,  and  up  to  120,000  acres  after 
1990.  The  ecological  Impacts  of  land  disposal  of  wastewater  and 
sludge,  discussed  In  Appendix  C,  pointed  to  the  possibility  of  creating 
redwood  forests  in  the  disposal  areas.  If  redwood  trees  were  grown  and 
harvested  at  20  year  Intervals,  the  average  annual  benefits  over  a 
100-year  period  would  be  approximately  $4.6  million  dollars.  If  the 
disposal  areas  were  instead  used  for  Irrigated  pasture  the  average 
annual  benefits  would  be  approximately  $2.2  million  dollars.  Benefits 
from  these  two  rather  diverse  uses  of  the  disposal  areas  are  presented 
to  give  a range  of  the  benefits  which  could  be  used  to  offset  the 
average  annual  charges  of  this  alternative. 

Estimated  first  costs  of  the  Combination  Disposal  Alternative  would 
be  $4.2  billion  dollars  In  1975  to  handle  projected  1990  wasteflows, 
and  an  additional  $2.6  billion  dollars  In  1990  to  handle  projected 
2020  wasteflows.  Total  estimated  average  annual  charges  for  Interest 
and  amortisation;  and  for  operation,  maintenance  and  replacement  would 
be  $464  million  dollars  over  a' 100-year  economic  life,  assuming  an 
interest  rate  of  5-1/8  percent.  The  total  estimated  first  cost  of 
this  alternative  Is  approximately  1.3  times  that  of  the  assumed  base 
condition.  The  total  estimated  average  annual  charges  are  approxi- 
mately 1.3  times  that  of  the  base  condition.  More  details  on  costs 
are  presented  in  Tables  D-l  and  D-2. 

Subject  to  detailed  Investigation,  other  economic  factors  are  qualita- 
tively asseesed  as  follows: 

1,.  Although  this  altarnatlve  would  involve  less 
use  of  valuable  shoreline  areas  than  the  base  condition,  this  alter- 
native requires  130,000  acres  of  land  by  2020  for  treatment  and  dis- 
posal. This  amount  of  land  would  possibly  conflict  with  existing  and 
proposed  land  use  patterns  which  would  adversely  affect  existing  uses 
and/or  be  detrimental  to  diversified  development  of  the  areas. 

2^.  Sludge  disposal,  concentrated  In  five  areas 
for  this  altarnatlve,  when  compared  to  sludge  disposal  in  several 
scattered  areas  under  the  base  condition  could  have  greater  adverse 
economic  impact. 

2L  The  qualitative  aaaaaamsnt  of  othar  economic 
factors  Is  generally  the  same  as  for  tha  ocean  and  estuarine  alter- 
natives . 

The  above  dlscusalon  Indicates  that  over  the  long  term,  the  national 
economic  development  could  be  in  a more  favorable  poeition  with  the 
coablnatlon  disposal  altarnatlve. 
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(4)  laglonal  Development  Objective. 

(a)  Increase  Regional  Income  and  Employment.  Regional 
development  changes  pertaining  to  this  alternative  would  be  a synthesis 
of  those  changes  resulting  from  the  land  disposal  alternative  and  the 
estuarine  disposal  alternative. 

With  respect  to  economic  considerations,  the  region  would  benefit  from 
Increased  eaploynent  and  Income  related  to  coamerdal  fisheries,  water 
oriented  recreation  activities,  agricultural  production,  salinity  re- 
pulsion and  reuse  of  wastewaters.  All  of  these  benefits  would  be  United 
to  the  region  with  the  exception  of  fisheries  and  reuse  of  wastewaters. 
Rcononlc  Increases  could  be  expected  outside  of  the  region  fron  these 
two  aspects,  although  the  magnitude  Is  unknown. 

Sons  adverse  economic  consequences  relatsd  to  land  uss  patterns  could 
be  expected  although  the  extent  of  this  change  would  not  be  as  greet 
as  for  the  land  disposal  alternative. 

0>)  Enhance  Environmental  Conditions.  In  regard  to 
environmental  quality,  the  hydrosphere  would  benefit  fron  the  elialn- 
tlon  of  major  wastewater  discharges.  Resulting  changes  on  land  areas 
would  ha  slallar  to  the  changes  occurring  from  the  land  disposal  alter- 
native, although  they  would  not  be  as  extensive. 

(c)  Enhance  Social  Well-Being  Conditions.  Social  well- 
being changes  would  be  a combination  of  the  effects  resulting  fron 
both  the  estuarine  and  the  land  disposal  alternatives.  The  greatest 
changes  would  be  associated  with  those  areas  where  land  disposal  would 
be  practiced,  since  land  disposal  has  a relatively  high  social  well- 
being Impact.  Hygienic  problems  and  future  development  and  spatial 
distributions  would  be  the  areas  of  greatest  concern. 

The  changes  resulting  from  this  alternative  would  be  largely  restricted 
to  the  region,  whereas  the  land  disposal  alternative  would  produce 
more  extensive  changes,  since  part  of  one  land  disposal  area  Is  outside 
the  region.  Possible  changes  outside  the  region  would  be  relatsd  to 
climatic  changes  and  reuse  of  wastewaters . However,  these  changes  would 
be  of  a lesser  megnltude  than  for  the  land  or  estuarine  alternatives. 

D-3.  DESIGH  AMD  COST  DATA 

*'  Basis  for  firstCost  of  Improvements. 

(1)  Pipeline  and  Outfall. 

(a)  Pipe line  costs  were  baaed  on  using  precast  con- 
crete pipe.  The  ln-placed  coete  were  obtained  from  coat  curves  de- 
veloped by  Kaiser  Engineers  for  a Pinal  Import  to  the  State  of  California 
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titled  "Sen  Francisco  Bay- Delta  Water  Quality  Control  Program"  dated 
March  1969  and  updated  using  the  ENR  Index. 

(b)  Outfall  costs  were  developed  using  a combination 
of  cost  curves  developed  by  Kaiser  Engineers  for  diffuser  structures, 
onshore  and  underwater  pipelines. 

(2)  Pump  station  costs  were  baaed  on  curves  developed 
for  total  Installed  horsepower  of  puaplng  plant  as  developed  by 
Kaiser  Engineers  and  updated  as  stated  In  le  above. 

(3)  Sewage  Treatment  Facilities.  Sewage  Treatment  Plant 
costs  were  based  on  Flow  and  Solids  Content  cost  curves  as  developed 
by  Kaiser  Engineers  in  the  above  referenced  report,  updated  as  appro- 
priate. 


(4)  Land  Disposal  Facilities.  Costs  were  developed  on 
a per/acre  basis  from  a material  and  quantity  breakdown  and  a pre- 
liminary installation  costs. 

(5)  Recreation  and  Environmental  Development  costs  were 
taken  as  follows: 

(a)  Conveyance  Facilities  - $20,000  per  mile  of 
route  for  year  1990  which  Includes  cost  for  landscaping,  administration 
facilities  and  $10,000  per  mile  of  route  for  the  2020  expansion; 

(b)  Sewage  Treatment  - 3 percent  of  the  first  cost; 

(c)  Sewage  Lift  Stations  - 3 percent  of  the  first 

costs; 

(d)  $24,000  per  square  mile  for  Land  Disposal  Facll- 

Itlas; 

(a)  $30,000  per  square  mile  for  sludge  disposal 


(6)  All  costa  are  bassd  on  current  pries  level  - June  1971. 

b.  Basle  for  Rlghts-of-Wav  and  Land  Costs.  Rights-of-way  and 
land  costs  wars  estimated  on  a fas  basis  for  land  surface  only.  Mo 
improvements  were  valued,  nor  any  severance  damages  considered. 

Justification  for  this  simplification  Is  as  follows:  Pipelines  are 
such  that  they  can  be  routed  to  avoid  intensive  development;  disposal 
areas  which  are  acceptable  contain  sufficient  excess  acreage  such  that 
Intensive  development  can  be  avoided. 
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Land  and  rights-of-way  ware  aaauaad  purchaaed  In  the  firat  phase  for 
both  phaaas  of  the  project.  Costs  are  baaed  on  current  price  levels 
and  were  compiled  by  the  Sacramento  District. 

c.  Storage  Reservoirs. 

(1)  The  following  procedure  was  followed  In  developing 
estimates  for  regulation  storage  reservoirs  for  alternatives  Involving 

reuse. 

(a)  Storage  requlreeents  were  dete reined. 

(b)  At  a typical  site,  4 diked  ponds  capable  of 
holding  the  required  atorage  at  a depth  of  50  feet  with  5 feet  of 
freeboard  were  asauned. 

(c)  The  cost  per  acre-foot  of  storage  was  then 
determined  based  on  dike  quantities  and  appurtenances. 

(d)  This  cost  was  used  at  all  remaining  sitea  and, 
further,  applied  to  all  plans.' 

(2)  A search  for  "natural"  reservoir  sites  should  be 
made  at  survey  stage  and  the  decision  to  use  either  "natural"  or 
"diked"  reservoirs  made  on  the  basis  of  more  complete  Investiga- 
tions carried  out  at  that  time.  However,  for  preliminary  and 
comparative  estimating  purposes.  It  Is  felt  that  the  procedure 
described  above  is  reasonable  for  the  following  reaeons: 

(a)  Baaed  on  a limited  lnveetlgatlon , evapora- 
tive losses  for  the  reservoir  else  range  under  study  would  be 
roughly  the  same  for  either  type.  The  average  depth  of  reaer- 
volrs  which  have  been  constructed  In  similar  terrain  Is  approxi- 
mately 50  feet.  The  loss,  then,  due  to  evaporation  ualng  either 
the  artificial  (diked)  reservoirs  or  the  "natural"  reeervoira 
would  be  approximately  4 acre-feet  per  acre  of  surface  per  year. 

Under  the  land  disposal  alternative  this  is  a loss  of  20  percent 
of  potentially  reusable  water.  Thought  should  be  given  at  survey 
stage  to  an  evapo-retardant  film  If  losses  become  too  great. 

(b)  It  la  probable  that  "natural"  sites  could  be 
found  la  the  else  range  necessary  (20,000  to  50,000  acre-feet) 
for  the  varloua  alternatives,  although  the  aelectlon  should  In- 
volve detailed  coats  for  environmental  altlgation  and  slte-by-alte 
Investigation  of  geologic  conditions. 

(c)  Based  on  an  Investigation  of  first  costa  for 
a number  of  reservolra  In  this  else  range.  It  would  appear  that 
there  nay  be  soma  advantage  in  using  "natural"  type  storage.  How- 
ever, the  choice  should  Involve  more  detailed  analyses  Including 
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first  costs  for  conveyance,  operation  costs  for  conveyance,  and 
possible  use  of  puaped  storage  power  to  partially  offset  the  high- 
er operating  expenses.  It  Is  probable  that  operation  costs  during 
the  life  of  the  project  would  be  the  deciding  economic  factor. 

(d)  Flood  Control  In  Land  Disposal  Areas. 

Flood  control  in  the  land  disposal  areas  Is  of 
very  great  Importance  due  both  to  possible  contamination  of  surface 
waters  by  overland  flow  from  disposal  areas  and  from  flooding  by 
major  streams  which  run  through  the  disposal  areas. 

(1)  With  respect  to  overland  flow,  the  type 
of  soil  which  will  be  necessary  for  the  land  disposal  method  should 
be  reflected  In  reduced  or,  possibly,  eliminated  surface  runoff. 

As  s part  of  distribution  and  collection  system  costs,  an  allow- 
ance was  made  for  contour  checks  and  minor  grading. 

(2)  With  respect  to  flooding  caused  by  the 
upstream  watersheds.  It  should  be  possible  to  locate  all  reser- 
voirs and  disposal  sites  on  ground  above  the  flood  elevation. 

Where  this  Is  not  possible,  th6  reservoirs  themselves  may  be 
utilised  as  levees  for  flood  protection  with  the  possible  addi- 
tion of  riprap  to  the  stream  side  of  the  dikes.  Some  other 
minor  channel  improvements  may  be  required, 

(3)  A more  intensive  study  of  the  entire 
problem  Is  necessary  at  survey  stage,  but  It  Is  roughly  estima- 
ted that  the  following  Is  representative  of  the  amount  of  money 
which  would  be  devoted  to  flood  control  under  the  four  alterna- 


tlves. 

1990 

2020  EXPANSION 

Ocean 

10,000,000 

10,000,000 

Estuarine 

10,000,000 

10,000,000 

Land 

20,000,000 

20,000,000 

Conblnatlon 

12,000,000 

12,000,000  , 

When  compared  with  the  totals  of  the  alternatives,  the  mag- 
nitude of  the  flood  control  costs  are  such  that,  within  the  pre- 
cision of  the  estimates,  they  may  be  regarded  as  subsidiary  Items 
already  covered  by  the  previously  presented  estimates. 
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D-4.  DERIVATION  OF  AVERAGE  ANNUAL  BENEFITS 


a.  Ganaral.  For  purposes  of  preliminary  analysis  each 

plan  contains  an  evaluation  of  certain  quantifiable  benefits  for 
tdiich  physical  and  economic  data  are  presently  available.  Tangi- 
ble water  use  benefits  were  grouped  into  three  categories:  rec- 

reation, commercial  fishing  and  wastewater  reuse.  No  benefits 
were  estimated  for  changes  Induced  on  the  land  by  any  of  the 
alternatives.  Benefits  which  were  estimated  are  preliminary  and 
are  Intended  to  Indicate  an  order  of  magnitude  for  each  category. 

b.  Recreation  Water  Uses.  Recreation  benefits  were  derived 

using  annual  Incremental  participation  days  from  1975  to  2075  for 
the  following  activities:  sightseeing,  swimming,  picnicking, 

boating,  nature  walks,  camping  and  water  skiing.  Participation  day 
estimates  for  these  recreation  activities  in  the  study  were  initi- 
ally made  by  the  U.S.  Corps  of  Engineers,  San  Francisco  District, 

In  1965.  Dollar  benefits  of  $.90  to  $2.50  per  participation  day  for 
the  various  activities  were  held  constant  over  the  study  period. 
Applying  these  dollar  values  to  the  projected  recreation  days  re- 
sulted In  the  gross  annual  Incremental  benefits  shown  below  In 
thousands  of  dollars: 

1975  1985  1995  2005  2015  2025 

$32,000  $46,000  $60,000  $84,000  $98,000  $123,000 

These  benefits  are  "gross"  in  that  they  do  not  reflect  the  costs  of 
facilities  that  would  be  required  for  some  of  the  activities  to 
tske  place  (e.g.,  boating). 

The  benefits  by  decade  shown  above  were  then  changed  to  an  average 
annual  equivalent  for  values  given  by  decades.  Thus,  for  the  rec- 
reation activities  discussed  above,  average  annual  benefits  through 
2025  amount  to  $62,000,000. 

The  above  annual  benefits  do  not  Include  sport  fishing  and  clamming, 
two  Important  Jay-Delta  water  uses.  It  Is  estimated  that  If  Bay-Delta 
waters  were  Improved  by  a comprehensive  wastewater  plan  with  at  least 
secondary  treatment,  there  would  be  an  Increase  of  200,000  angler  days 
per  year  for  clam  digging.  Using  methods  from  the  Delaware  Estuary 
Comprehensive  Study  17  a monetary  value  can  be  estimated  for  activity 
days  as  follows: 

Maximum  - 252  of  usage  8 $5.00  per  day 

Minimum  - 25Z  of  usage  # $3.00  per  day 

1/  "Delaware  Estuary  Comprehensive  Study,"  Federal  Water  Pollution 
Control  Administration,"  July  1966,  ppa.  76-77. 
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A range  of  benefits  la  computed  to  be  from  $150,000  to  $250,000. 

The  average  of  these  two  figures  Is  $200,000  which  was  used  to 
estimate  clam  digging  recreation  benefits  on  an  average  annual 
basis . 

In  1958,  Dr.  Max  Katz,  fisheries  bioliglst  for  the  U.S.  Public 
Health  Service,  estimated  annual  expenditures  for  sport  fisheries 
in  San  Francisco  Bay  to  be  in  excess  of  $32  million  annually.  1/ 

With  proper  control  of  wastes,  it  was  estimated  that  this  could 
increase  to  $37  million  per  year. 

This  annual  one-sixth  Increase  in  expenditures  was  multiplied  by 
estimates  of  sports  fishing  participation  days.  An  average  annual 
equivalent  value  of  $10.4  million  was  derived  from  these  estimates. 
Gross  annual  incremental  benefits  for  1975-1025  are  shown  below  in 
thousands  of  dollars. 

1975  1985  1995  2005  2015  2025 

$8,000  $9,000  $11,000  $13,000  $14,000  $16,000 

These  estimates  include  only  recreational  benefits  of  cleaner  water 
in  the  Bay  and  Delta.  No  benefits  were  estimated  for  recreational 
use  of  reservoirs  or  ponding  areas  which  would  be  developed  with 
each  plan.  Such  recreational  uses  could  be  substantial,  especially 
in  relation  to  the  Land  Disposal  and  Combination  alternatives,  inas- 
much as  facilities  would  be  located  near  populous  areas . Recreation- 
al use  of  alternative  facilities  would  have  to  be  evaluated  in  the 
survey  scope  investigation. 

c.  Commercial  Fishing.  Benefits  to  Bay-Delta  commercial 
fishermen  from  Improved  Bay-Delta  water  quality  would  accrue  from 
an  enhancement  of  various  species  of  fish  life.  Oysters,  crabs  and 
bay  shrimp  would  all  benefit  from  Improved  water  quality,  and  these 
would  in  turn  benefit  conmerdal  fishermen.  Many  of  these  benefits 
are  contingent  upon  physical  changes  which  require  investigation. 
Moreover,  the  time  element  for  improvements  is  at  present  unclear. 

To  rejuvenate  certain  species  could  take  as  long  as  a decade. 


V Max  Katz,  "The  Fishery  Resources,"  in  Erman  A.  Pearson,  "Reduced 
Area  Investigation  of  San  Francisco  Bay,"  (State  Water  Pollution 
Control  Board),  Pg.  188. 
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Quantifiable  benefits  have  been  estimated  In  detail  for  Bay-Delta 

oysters  and  these  values  were  used  In  the  benefit  analysis.  The 

California  State  Department  of  Fish  and  Gams  estimates  that  Bay-Delta 

commercial  fishermen  would  reap  average  annual  benefits  of  about  * I 

$2  million  soon  after  water  quality  is  improved.  1/  This  may  be  a very 

conservative  estimate.  2/ 

d.  Water  Beuae  Benefits.  Benefits  are  assumed  to  accrue 
from  reuse  of  wastewater  for  Irrigation  and  for  municipal  and  indus- 
trial supplemental  water  supply,  primarily  Industrial  cooling. 

Average  annual  benefits  are  estimated  on  the  basis  of  assuming  a 
value  of  $30  - $50  per  acre  foot  of  wastewater  reused,  before  a 
coat  of  conveyance  is  added. 

e.  Proposed  Investigations.  In  the  survey  scope  of  the  in- 
vestigation more  detailed  economic  analyses  are  required.  Studies 

to  be  conducted  are  shown  in  Figure  D-l.  The  required  research  falls 
into  four  categories. 

(1)  The  economics  of  recycling  has  not  been  studied  ex- 
tensively to  date.  If  water  is  to  be  recycled  throughout  the  8an 
Francisco  Bay-Dslta  economy,  a study  is  required  of  how  water  is 
priced  for  the  first  consumptive  use. 

Related  to  this  is  the  problem  of  financing  the  alternative  pro- 
posed sewage  treatment  works.  Bow  are  costs  to  be  allocated  among 
purposes?  Can  any  by-products  of  the  treatment  process  be  sold  in 
order  to  defray  costs? 

(2)  Regional  vs.  national  economic  growth  is  the  second 

topic  which  requires  additional  study.  The  relationship  between  waste- 
water  management  and  growth  patterns  requires  investigation.  An  ad- 
ditional conceptual  problem  in  the  analysis  of  alternative  disposal 
systems  concerns  the  relationship  between  economic  and 

well-being  impact.  The  desirability  of  the  San  Francisco  Bay-Dslta 
region  as  a place  to  live  has  many  economic  repercussions.  Here  the 
social  well-being  aspects  of  life  in  the  area  to  be  seriously  im- 
periled, the  economic  Impacts  would  soon  be  felt.  Interrelation- 
ships between  social  well-being  and  economic  effects  should  be  in- 
vestigated. 


"J  J.E.  Skinner,  "A  Review  of  Fish  and  Wildlife  Resources  of  San 
Francisco  Bay  Area,"  June  1962,  Water  Projects  Branch  Report, 
California  Department  of  Fish  and  Gams,  pps  103-105. 

2/  Interview  with  Dr.  Harold  Orcutt,  California  Department  of  Fish 
and  Game,  Menlo  Park,  California,  July  19,  1971. 
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(3)  A "—rifting"  study  for  sewage  effluents  describes  the 


third  topic  which  requires  additional  analysis.  Conventional  markets 
do  not  exist  for  many  waste  products  and  by-products.  Can  new  markets 
be  developed  for  treated  wastewaters,  treated  effluents,  sludge  and  re- 
claimed minerals?  How  and  where  can  they  be  used  in  the  regional  eco- 
nomy? Can  treated  effluent  be  used  for  industrial  purposes?  Economi- 
cally, how  Important  is  groundwater  recharge? 

(A)  The  optimum  scale  of  the  proposed  facilities  must  also 


be  examined.  Presently  over  160  municipal  and  70  industrial  plants  treat 
sewage  generated  in  the  Bay  and  Delta  area.  Alternatively,  disposal 
plans  considered  herein  envision  regional  systems.  Sizing  the  alter- 
native disposal  systems  requires  analysis  of  such  factors  as  long  range 
land  development  patterns  in  the  sub-areas;  first  costs;  operation, 
maintenance  and  replacement  costs. 

Each  alternative  developed  In  this  feasibility  study  has  certain  advan- 
tages and  disadvantages.  The  preferred  alternative  is  probably  some 
combination.  In  part,  that  answer  can  be  determined  by  simulating 
various  size  combinations  of  plant  and  collector  systems  and  varying 
practices  of  effluent  disposal,  and  selecting  that  variant  which 
approaches  an  optimal  condition. 

D-5.  ESTIMATED  INVESTMENTS 

Previous  paragraphs  have  Indicated  the  results  of  preliminary 
first  cost  estimates  and  related  average  annual  cost  estimates  for 
the  base  condition  and  selected  regional  disposal  alternatives. 

Tables  D-l  and  D-2  summarize  the  results  of  these  estimates. 


First  costs  reflect  1971  price  levels.  Average  annual  costa  reflect: 
a 100-year  economic  life;  annual  interest  rate  of  5 1/8  percent;  con- 
struction for  1990  waste  loads  in  the  first  year  (1975);  and,  con- 
atruction  of  additional  Increments  in  the  15th  year  (1990)  to  meet 
2020  waste  loads.  Replacement  analyses  depends  on  the  type  of  mater- 
ial or  equipment  Involved  assuming  normal  maintenance  and  operation. 


All  first  cost  estimates  assume  for  purposes  of  computation  that 
wastewater  treatment  facilities  for  the  region  cams  into  existence 
in  the  first  year.  Existing  facilities  and  those  planned  In  the  near 
future  are  not  given  credit  toward  meeting  future  needs  because  the 
degree  of  potential  Integration  of  thasa  facilities  Into  the  different 
systems  analysed  Is  beyond  the  scope  of  this  investigation.  Evaluation 
of  the  cost  data  presented  here  should  be  limited  to  comparisons  of  the 
amplitude  or  sensitivity  of  the  estimates  because  of  the  preliminary 
nature  of  the  analysis  and  becauae  aubatantial  favorable  feature  modi- 
fication could  result  from  more  detailed  Investigation. 
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DISPOSAL  ALTERNATIVE 
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DISPOSAL  ALTKRRATTVE 
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It  appears  that  an  expenditure  of  three  to  five  billion  dollars  will 
be  required  for  municipal  and  Industrial  wastewater  management  in  the 
Bay  and  Delta  region  to  correct  present  deficiencies,  provide  for 
Increased  preservation  and  enhancement  of  the  environment,  and  accom- 
modate the  present  population  plus  a projected  additional  three  and 
one-half  million  residents  by  1990.  These  expenditures  are  exclusive 
of  the  sewerage  collection  systems  from  individual  users  to  logical 
connection  points  with  Interceptors  or  treatment  plants,  and  also  ex- 
clusive of  "source  control"  measures  for  industries.  Average  annual 
costs  are  about  490  million  dollara  per  year  over  a 100-year  economic 
life. 

A review  of  major  Interceptor  costs  Indicates  that  ocean  disposal 
concepts  are  not  aulted  to  the  eastern  portion  of  study  area.  Similarly, 
the  combination  of  interceptor  costs  and  treatment  costs  for  land  dis- 
posal, involving  large  blocks  of  highly  valued  land.  Indicates  that 
the  most  likely  areas  where  the  land  alternative  would  be  considered  as 
desirable  would  be  the  northern  and  eastern  portion  of  the  study  area. 

The  estuarine  alternative  shows  favorable  aspects,  either  alone  or  in 
combination  with  other  alternatives.  All  of  these  considerations  are 
pertinent  If  environmental,  social  well-being  and  public  health  accom- 
plishments are  to  be  held  essentially  equal. 

D-6.  RECLAIMED  WATER  INVESTMENTS 

Evaluations  In  previous  portions  of  this  chapter  have  Indicated 
costs  associated  with  reclaimed  water.  Tables  D-l  and  D-2  do  not 
Include  the  coats  of  facilities  required  to  develop  reuse  potential 
for  treated  wastewater.  These  facilities  Include  the  conveyance 
systems  needed  to  move  the  treated  water  to  reuse  locations  and  tha 
regulating  reservoirs  needed  for  system  efficiency.  Regulating 
reservoirs  provide  temporary  storage  of  treated  water  to  cope  with 
seasonal  Imbalance  between  generation  of  treated  water  and  reuse 
demand.  To  provide  for  meeting  any  of  the  potential  demands,  the 
capacity  of  regulating  reservoirs  associated  with  the  chemlcal/blo- 
loglcal  advanced  treatment  facilities  used  in  ocean  or  estuarine 
disposal  alternatives  would  be  controlled  by  seasonal  demand  factors 
for  agricultural  reuse;  capacity  of  reservoirs  associated  with  the 
land  disposal  alternative  would  be  controlled  by  demand  factors  for 
municipal  and  industrial  reuse.  Coats  of  developing  these  facilities 
are  not  Included  because  they  depend  on  specific  demands  and  locations 
for  reclaimed  water;  more  detailed  study  would  be  needed  to  Identify 
these  factors. 

A recent  State  of  California  publication.  Department  of  Water  Resources 
Bulletin  Mo.  160-70,  Indicated  in  gross  terms  sad  general  locations 
the  expected  future  water  demands  of  the  State  to  year  2020.  Baaed 
on  this  Information,  preliminary  estimates  of  the  first  costs  of 
major  transport  and  regulations  facilities  for  reuse  were  prepared. 
Results  are  presented  In  the  following  tabulation! 
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•c 

ALTERNATIVE 

FIRST  COST 

($1,000  oer  Acre-Foot  of  Capacity) 

OCEAN  DISPOSAL 

$1,000 

ESTUARINE  DISPOSAL 

1,300 

LAND  DISPOSAL 

• 

650 

- 

COMBINED  DISPOSAL 

1,200 

A sensitivity  analysis  of  these  costs  Indicated  that  the  land  disposal 
alternative  should  be  considered  in  any  further  investigation  of  re- 
gional ays teas  when  reuse  of  treated  wastewater  is  an  objective. 

I 

D-7.  POTENTIAL  SYSTEM  MODIFICATIONS 

I 

During  the  latter  portion  of  the  investigations  associated  with 
this  report,  it  becaas  apparent  that  two  aajor  aodlflcatlons  to  the  fea- 
tures of  selected  alternatives  should  be  considered  in  the  evaluation. 
First,  since  the  base  condition  assuaed  secondary  level  treataent 
with  discharge  into  the  estuary,  and  the  ocean  aquatic  envlronasnt 
is  different  than  the  estuarine,  the  ocean  disposal  alternative  was 
reevaluated  for  sensitivity  to  secondary  level  treataent  Instead  of 
advanced  treataent.  Although  astiaated  average  annual  costs  for  a 
regional  systea  with  secondary  treataent  facilities  to  handle  2020 
projected  waste  flows  would  be  lower  by  approximately  $55  alllion, 
the  conclusion  of  the  evaluation  was  that  advanced  treataent  best 
represents  a viable  ocean  disposal  concept.  The  reasons  are  that 
secondary  treataent: 

!a.  Would  not  reduce  the  buildup  of  persistent  toxicants  in 
the  asrlne  environment , 


b.  Could  increase  the  potential  for  eutrophication  in  the 

coastal  sene, 

e.  Would  net  reduce  the  projected  waste  loads  discharged 
to  the  hydrosphere  over  that  of  the  bass  condition,  and 

d.  Would  not  provide  a significant  potential  for  reuse  of 
treated  wastewater. 

Second,  the  aesuaed  rate  of  application  of  sludge  on  land  disposal 
areas  appears  to  be  low  based  on  recant  lafornetloa.  Careful  re- 
view of  this  natter  through  further  Investigation  could  ceuflra 
indications  that  the  extant  of  required  land  arena  would  be  about 
50  percent  less  than  thoae  used  in  this  report.  A brief  Investi- 
gation of  the  iapact  of  such  a development  on  the  selected  region- 
al alternatives  and  the  been  condition  indicates  that  the  coopera- 
tive analysis  of  investnsnts  shown  in  the  report  renalns  essentially 
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unaffected.  Sludge  loads  from  the  baae  condition  (secondary  treat- 
neat)  would  be  less  than  from  the  selective  regional  alternatives 
(advanced  treatment)  but  equal  disposal  areas  are  assumed  for  all 
systems.  The  impact  of  this  feature  on  investments  varies  with 
the  selected  alternative;  l.e.,  eliminating  the  Investment  differ- 
ential between  the  base  condition  and  estuarine  disposal.  Increasing 
the  differential  with  ocean  disposal  by  about  20  percent  and  Increas- 
ing differentials  with  other  regional  alternatives  about  ten  percent. 
The  main  conclusion  with  regard  to  sludge  disposal  is  that  a controlled 
and  monitored  phyeical  solution  to  the  disposal  problem  Is  an  expensive 
Item,  but  It  appears  warranted  for  enviroumentel  and  public  health 
reasons.  Also,  the  magnitude  of  the  public  investment  required  for 
any  alternative  indicates  that  consideration  of  regional  solutions 
rather  than  Incremental  solutions  is  warranted. 

D-8.  INSTITUTIONAL  ASPECTS 

The  selected  regional  alternatives  end  the  assumed  bese 
condition  considered  in  this  report  present  different  potential 
problems  in  the  matter  of  institutional  arrangements.  Those 
Institutional  matters  pertinent  to  the  evaluation  procedure  are 
discussed  in  following  peragraphs. 

a.  Incremental  Approach. 

Current  Federal,  State  and  local  institutional  struc- 
tures for  wastewater  manegement  would  permit  Incremental  devel- 
opment of  facilities  to  reach  the  assumed  base  condition;  essen- 
tially a continuation  into  the  future  of  ongoing  programs.  If 
local  interests  are  not  to  be  required  to  assume  the  entire  ln- 
veetment  in  the  future,  then  some  form  of  current  Federal  and 
State  funding  programs  for  cost  sharing  will  have  to  be  extended. 
Consolidation  into  larger  units  of  less  than  fully  regional  ex- 
tent can  be  accomplished  by  Joint  Powers  Agreements  among  local 
governments.  To  date,  the  critical  aspect  of  implementation  of 
a satisfactory  incremental  development  hae,  on  several  occasions, 
required  the  State  to  issue  "ceeee  and  desist"  orders  against  in- 
dustries or  local  governments.  In  some  cases,  such  orders  includ- 
ed stopping  of  further  connections  to  existing  municipal  systems. 
Usually  these  court  orders  are  withdrawn  upon  firm  establishment 
of  planning,  design  and  construction  schedules  extending  over  a 
two  or  three  year  period.  Some  induetrlee  feced  with  a similar 
situation  have  ceased  operations  in  the  study  srea,  usually  if 
local  operations  are  of  marginal  efficiency  end  excess  production 
capacity  is  available  at  other  locations  in  the  nation.  Undefin- 
ed social  well-being  problems  are  cited  by  communltlee  feeing 
either  of  these  situations.  The  State  has  recognised  and  is  ap- 
proaching through  regulation  the  observed  problems  of  education, 
training  and  experience  associated  with  responsibilities  for 
operation  and  maintenance  of . wastewater  systems. 
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b.  Regional  Approach. 


Existing  Fadaral  authorities  would  be  applicable  to 
regional  wastewater  systems,  however,  as  more  Information  Is  de- 
veloped some  modifications  to  the  authorities  might  be  appropriate. 
Subjects  that  might  require  further  consideration  are  the  national 
Interest,  Federal  areas  of  participation  and  the  Federal  authori- 
ties that  should  be  associated  with  different  beneficial  uses  of 
reclaimed  water.  The  State,  acting  alone,  would  be  faced  with  the 
same  problems.  However,  In  programs  Involving  Federal  participa- 
tion, the  State  would  have  additional  problems  of  coordinating 
local  participation.  Future  Federal,  State  and  local  funding 
programs  would  have  to  be  considered.  An  optimised  regional 
approach  might  also  require  participation  of  an  area  not  directly 
Incurring  primary  benefits.  A strong  State  participation  In  all 
aspects  of  a regional  system  should  reduce  or  eliminate  the 
occasions  when  State  and  local  agencies  find  It  necessary  to 
resort  to  the  courts  for  resolution  of  divergent  views.  Oppor- 
tunities to  resolve  problems  with  Industries  should  be  enhanced 
and  adverse  social  well-being  Impacts,  therefore,  reduced.  Assur- 
ing qualified  and  trained  personnel  to  operste  and  maintain  a 
regional  wastewater  system  should  present  no  problem.  The  public 
would  have  maximum  advance  awareness  of  their  future  program  and 
Investments  in  wastewater  management  reflecting  staged  construction 
when  appropriate.  This  would  assist  participating  local  governmen- 
tal agencies  In  formulating  actions  toward  their  overall  responsi- 
bilities. 

c.  Public  Investment. 

Because  of  the  numerous  priority  problems  facing  commun- 
ities , premature  abandonment  of  existing  public  Investments  In 
wastewater  management  must  be  avoided.  Regional  management  plans 
must  critically  consider  this  suit ter.  Becsuse  of  rapidly  changing 
environmental  objectives,  It  appears  that  a regional  approach  to 
wastewater  management  provides  maximum  opportunities  to  avoid  pre- 
mature abandonment  of  the  facilities  for  which  long  tern  committments 
of  public  investment  have  been  made. 
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